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FOREWORD 


This  report  is  the  result  of  a  request  by  the  Ward  County- 
Land  Use  Flanning  Committee  for  material  that  could  be  used  in 
planning  work.     The  Committee,  presented  with  adjustment  problems, 
realized  the  need  for  assembling  available  information  and  devel- 
oping a  means  of  using  such  information  as  a  guide  to  planning. 
Individual  farm-management  problems  would  thus  be  considered  as  a 
background  for  county-wide  adjustments. 

Information  contained  here  is  being  used  by  Ward  County 
farmers  in  coping  with  their  farm -management  problems.     It  deals 
with  trends  in  agriculture,  the  present  economic  situation  in 
the  county,  and  the  first  steps  being  taken  by  Ward  County  farmers 
in  confronting  their  farm-management  problems. 

The  budgets  contained  in  this  report  were  developed  by 
farmers  of  lawyer  community  under  the  supe rvision  of  the  Ward 
County  agent  with  technical  guidance  from  the  authors.    This  as- 
sistance was  furnished  at  the  request  of  the  Ward  County  planning 
committee.     (Sec  page  56.) 

The  authors  appreciate  the  advice  and  counsel  of  members  of 
the  Worth  Dakota  Experiment  Station,  especially  W.  L.  Ettesvold 
of  the  Department  of  Agricultural  Economics,  and  the  suggestions 
and  constructive  criticism  of  T.  S.  Thorf  innsoii,  Loader,  Division 
of  Farm  Management  and  Costs,  Area  I. 

•Keith  H.  Soencer  of  the  Bureau  of  Agricultural  Economics, 
assisted  in  the  preparation  and  arrangement  of  statistical  tables; 
clerical  work  was  performed  by  the  staff  of  the  Division  of  Farm 
Management  and  Costs;  and  clerks  under  Project  No.  3270  of  the 
Works  Progress  Administration,   sponsored  by  the  North  Dakota  Pxpcr- 
iment  Station  and  the  Extension  Service.     The  illustrations  used 
were  prepared  by  draftsmen  under  this  project. 


NOTE:     The  illustrative  material  contained  in  this  report,  includ- 
ing the  tables  grouped  after  page  30,  is  an  indication  of 
the  type  of  background  information  that  farmer  land  use 
planning  grouos  will  find  desirable.     These  kinds  of  data 
allow  necessary  factual  determinations  and  can  be  rather 
ouicVly  and  easily  assembled. 


SUM  ARY 


Agriculture  in  Ward  County  was  severely  tested  during  the  thirties. 
The  turbulent  threadbare  thirties  with  their  years  of  lov/  prices,  low 
rainfall,  grasshoppers,  and  wind  erosion,  have  shattered  the  optimistic 
viewpoints  formerly  held  by  the  people.     Farming  has  been  unprofitable, 
and  tenancy  and  mortgage  foreclosure  have  increased  materially.     In  view 
of  this  situation,  Ward  County  planning  groups  and  action  agencies  have 
raised  questions  pertaining  to  the  right  hinds  of  farming  systems  for  the 
different  areas  of  the  county*    For  example:    i'rith  no  change  in  major 
types  of  farming  now  found  in  the  county,  is  it 'possible  to  determine  a 
farm-size  that  would  provide  an  adequate  living  for  farmers?    Is  it  poss- 
ible to  reorganize  an  inadequate  farm  system  so  that  it  will  provide  a 
larger  net  income?    Can  farm  incomes  be  increased  by  adding  more  milk 
cows,  raising  more  chickens,  or  increasing  the  number  of  brood  sows? 
What  other  alternatives  do  farmers  have,  and  v/hat  are  some  of  the  prob- 
lems facing  Ward  County  farmers  in  making  desirable  shifts  in  the  organ- 
ization of  their  farm  business? 

The  greater  part  of  the  settlement  of  vard  County  took  place  from 
1898  to  1918,  and  the  county  changed  rapidly  from  a  ranching  economy  to 
a  cash-grain  economy  with  some  support  from  livestock.    ,rrheat,  the  pri- 
mary source  of  income,  increased  constantly  up  to  the  drought  of  the 
thirties,  when  the  acreages  of  all  crops  were  greatly  reduced.    Most  of 
the  crops  were  at  their  peak  during  the.  period  1920  to  1930.     In  1935, 
59  percent  of  all  land  in  the  county  was  in  crops.    During  the  period  of 
settlement  the  kind  of  livestock  raised  changed  from  a  ranch  type  to  a 
farm  type.     Cattle  have  almost  always  been  the  most  numerous  of  the  live- 
stock.    Livestock  numbers  increased  rapidly  during  the  twenties,  but 
have  fallen  off  along  with  crops.    Farm  numbers  reached  their  peak  during 
the  home st co ding  days  in  1910,  although  the  average  size  of  farm  has 
gradually  risen  since  1910.     In  1935,  the  2,784  farms  averaged  417  acres  in 
size.     Tenancy  has  steadily  risen  since  the  settlement  period.  Annual 
precipitation  has  varied  widely,  ranging  from- 27  inches  for  1892  to  7 
inches  in  1934,  with  an  average  of  15  inches  for  tie  period.  Extremely 
dry  weather  prevailed  during  the  thirties. 

In  1938  there  were  2,135  farms  in  irard  County.     The  average  size  wrs 
542  acres.,  but  160-,  320-,  and  480-^cre  f r  nas  were  most  common.  Fifty 
percent  of  the  farms  were  cash-grain  farms;  28  percent  were  general  farms; 
and  11  percent  were  livestock  farms.    While  cash-grain  farms  are  im- 
portant in  the  most  parts  of  the  county  the  greatest  concentration  of 
this  type  is  in  the  northern  and  eastern  portions,  while  livestock  farms 
are  most  important  in  the  southwest.    Forty  percent  of  the  fc  rms  were 
operated  by  part-owners;  38  percent  by  tenants;  and  22  percent  by  full- 
owners  • 

Land  use  planning  groups  in  Fard  County  have  begun  to  approach  their 
adjustment  problems.     One  of  the  approaches  involves  preparation  of  income 
estimates  for  the  common  sizes  and  types  of  farms  in  the  county.  One 
group  of  farmers  prepared  income  estimates  for  a  320-acre  cash-grain  farm. 
This  income  appeared  too  small  to  support  a  farm  family  and  therefore 
income  estimates  were  developed  for  a  farm  of  480  acr^s.    However,  since 
44  percent  of  the  f^rms  in  the  county  have  400  acres  or  less,  the  ccunty 
land  use  planning  committee  faces  a  difficult  problem  in  providing  480 
acres  for  every  farmer.     Future  efforts  of  planning  comnitt ees  in  the 
counties  may  be  focused  on  adjustments  that  increase  the  income  without 
increasing  the  size  cf  farm. 

ii 


FARMERS  FACE  FARM-'-' AKAGETERT  FACTS  IN  V-7RD  COUNTY,  NORTB  DAKOTA 


by  Lloyd  E»  Jones,  Junior  Agricultural  Economist  and 
Olav  Rogencss,  Junior  Agricultural  Economist 
Bureau  of  Agricultural  Economics 


AGRICULTURAL  EI  STORY  AND  LOCATION  OF  TFE  COUNTY 


Location 

V'ard  County  is  located  in  the  northwestern  port  of  North 
Dakota  (fig.  1).     Its  western  hound,  ry  is  approximately  100  miles 
cost  of  the  Montana  line.     Its  southern  boundary  is  about  80  miles 
due  north  of  Bismarck,  the  State  capital* 

Settlors  KU£hed  *r.rd  County  between  1B90  and  1910 

Rapid it v  of  settlement  during  the  period  1890  to  1910  is 
indicated  in  the  census  figures.    In  1890,  the  census  reported 
only  228  farms  with  50,761  acres  of  land  in  i'-s  rms  in  Vrrd  County, 
which  up  to  1910  included  all  of  the  present  counties  of  Renville, 
Burke,  and  a  portion  of  Mountrail.     In  1900  the  number  of  ferns 
had  increased  to  1,670,  a  gain  of  1,442  forms,  or  632  percent  over 
and  rbove  the  previous  decade.     The  acres  of  all  land  in  farms  had 
increased  to  330,847,  a  gain    of  552  percent  over  the  1890  Census. 
During  the  period  from  1900  to  1910,  there  was  an  increase  of  1,141 
farms,  representing  an  increase  of  68  percent,  despite  the  fact 
that  during  this  time  the  entire  counties  of  Renville  and  Burke, 
and  a  part  of  Mountrail  were  carved  out  of  an  eld  ir'ard  County.  All 
land  in  farms  increased  585,434  acres,  representing  an  increase  of 
177  percent.     (Set,  table  11.) 

The  rapidity  with  which  this  county  developed  into  a  major 
wheat-producing  locality  is  again  reflected  in  the  census  figures. 
In  1890,  there  were  2,582  acres  of  wheat;  in  1900,  there  wore  5,181 
acres,  representing  a  gain  of  2,599  acres,  or  100  percent  over  the 
preceding  census;  and  in  1910,  despite  the  great  reduction  in  the 
size  of  the  county,  wheat  acreage  jumped  to  259,047,  a  gain  of 
253,866  acres. 

Growth  in  population  of  the  county  was  very  rapid  between  the 
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years  1830  and  1910,  as  shown  by  the  United  States  Census.    In  1890, 
the  population  of  Ward  County  was  1,681.    During  the  next  decade 
the  population  increased  to  7,961,  a  gain  of  374  percent  over  the 
preceding  census.    The  dec: do  beginning  with  1900  saw  tie  greatest 
increase  in  population  within  the  history  of  TTard  County.    By  1910, 
the  population  of  Tz  rd  County  had  reached  a  total  25,281,  re- 
presenting a  gain  of  17,320  people,  and  an  increase  of  218  percent 
ever  tl  e.  census  year  for  the  preceding  decade.     Since  1910,  the 
population  has  increased  steadily,  the  population  in  1920  being 
28,811  and  in  1930,  33,5i.7. 

F^rns  Bccco  Larger 


Land  devoted  to  fares  increased  very  rapidly  from  1890  to 
1910  (fig.  2).     In  1820,  there  were  50,761  acres  of  land  in  farms. 
In  1900  the  acres  of  all  land  in  farms  stood  at  330,847,  re- 
presenting an  increase  of  280,086  acres  over  the  preceding  decade. 
This  figure  has  increased  steadilv  since  1910  and  reachod  its 
highest  figure  in  1935,  there  being  1,15^,745  acres  of  land  in 
farns  on  that  date. 

During  the  early  periods  of  settlement,  farms  fron  100  to  174 
acnes,  wore  by  far  the  most  important  size.     In  1900,  83  percent 
of  all  farms  wore  within  this  size  group  (table  10).     Since  1900, 
the  proportion  of  these  farms  to  -.11  farms  has  steadily  decreased, 
suffering  the  greatest  set  back  fron  1900  to  1910  when  the  per- 
centage of  such  fams  dropped  from  83  tc  32.     The  size  group  of 
260  to  499  acres,  consisting  of  Half  and  three-quarter  section  farms, 
became  the  most  important  group  in  lblO,  and  has  maintained  that 
rank  ever  since.     Paras  of  1,000  acres  and  over  and  of  99  acres  and 
less  lave  both  increased  in  numbers  and  percentage.    The  average 
size  of  farms  has  increased  steadily,  increasing  from  326  acres  in 
1910  to  417  acres  in  1935. 

The  Peak  in  P^rm  Numbers  vras  i_n  1910.     In  1890,  tl  ore  were  only 
228  farms  averaging  223  acres  in  size  (fig.  2).     In  1900  the  total 
number  of  farms  had  jumped  tc  1,670  r-hich  represented  an  increase  of 
1,442  farms.     In  1910,  the  number  of  farms  in  the  county  increased 
to  2,811,  t) e  high  est  ever  recorded  in  a  census  enumcrrt  ion  for 
Ward  County. 

Tenancy  Increases 

In  1890  and  1900,  there  v/ere  only  a  few  tenant- operated  fffltms 
in  r"ard  County  (fir;.  2).     This  small  amount  of  tenancy  is  due  to 
the  fact  that  during  this  poriod  almost  all  of  the  farm  operators 
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obtained  their  farms  through  the  Homestead  Act.  Since  1900,  the 
percentage  of  tenant --oper  tors  has  steadily  increased*    In  1900, 
only  1  percent  of  the  fcras  were  operated  by  tenants;  in  1935,  41 
percent  tore  operated  by  tenants* 

t"hc"t  is  1  :  jor  Cr -p 

Wheat  is  and  has  always  been  the  nost  important  cr-p  in  the 
county.    The  census  figures  of  1890  and  1900  indicate  that  only  a 
very  snail  acreage  of  crops  ves  grown  in  this  area.    But  the  in- 
crease in  wheat  acreage  during  the  first  decr.de  of  the  century  was 
phenomenal,  increasing  iron  5,181  acres  in  1900  to  259,047  ceres 
in  1910  (fig.  3). 

Total  acreages  of  wheat  declined  sharply  in  1935  after  a 
steady  increase  since  the  tine  of  tie  first  settlement,    mi  all- 
tine  high  of  381,106  xercs  was  reached  in  1930.     In  1935,  only 
217,000  acres  of  wheat  vera  harvested  in  the  county,  the  lowest 
acreage  of  wheat  harvested  since  1900.    wheat  acreage  in  1939  was 
61,000  r.crts  greater  than  in  1935. 

Acreages  devoted  to  rye  in  the  first  years  of  settlement  were 
very  insignificant;  and  as  late  as  1910,  only  314  acres  of  rye 
v/ere  reported  in  the  county  (fig.  3).    The  increase  during  the  next 
decode  was  tremendous,  for  119,421  acres  of  rye  wore  reported  in 
1920.    This  was  largely  in  response  to  the  export  demand  "rising 
fron  the  World  "'ar.    Acreages  of  rye  have  decreased  steadily  sinco 
1920,  reaching  41,000  acres  in  1935,  but  figures  for  1939  show  an 
increase  of  22,000  acres  over  1935.     This  increase  hac  resulted  in 
port  fron  the  increased  use  of  rye  as  pasture  and  as  a  cover-crop. 

The  acreages  of  flex  in  1890  and  1900  were  snail,  but  flax 
acreages  junped  iron  2,544  acres  in  1900  to  44,922  ceres  in  1910 — 
the  largest  acreage  ever  devoted  to  flax  in  Ward  County    (fig.  3). 
In  1920,  it  was  reduced  to  18,005  acres.     Fron  1920  to  1935,  the 
trend  in  flax  acreages  Was  upward  but  then  there  was  a  serious  set 
bock  during  the  period  of  1935-3C,  When  the  acreegc  decreased  fron 
33,000  to  7,000  acres.     This  was  partly  a  result  of  the  unfavorable 
growing  conditions  brought  about  by  drought.     Flax  requires  a  nore 
thorough  preparation  of  the  seed  bed  and  involves  s omowhat  nore 
risk  than  other  crops;  therefore,  farmers  have  turned  to  crops  in- 
volving l^ss  labor  and  risk. 

In  1890  and  1900  acreages  of  land  devoted  to  bcrley  were  in- 
sigrificant,  for  only  26  ~cres  of  b-' rley  were  roised  in  "ard  County 
in  1890,  and  445  acres  in  1900  (fig.  3).    But  during  the  period  of 
1910-30,  barley  acreages  climbed  rapidly,  reaching  an  all-tine 
record  high  of  48,898  acres  in  1930.     Since  1930,  barley  acreages 
have  steadily  declined,  reaching  31,000  acres  in  1939. 

Very  little  corn  was  raised  in  Tore  County  before  1925,  and 
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since  1925,  the  acreage  cf  corn  has  been  very  irregular.  Never- 
theless corr  has  bacons  one  of  the  county's  important  cr  ps. 

Oats  was  one  of  the  most  important  crops  in  the  early  years, 
ranking  second  to  wheat  for  1S00  and  1910.    The  acreage  of  oats 
jumped  fron  3,053  acres  in  1900  to  73,615  ceres  in  1910.  The- 
acreage  remained  about  the  sane  for  the  years  1910,  1920,  and  1925, 
rcr ching  a  high  of  77,561  acres  in  1925.    Acreages  of  land  devoted 
to  oats  have  since  declined,  end  in  1939  amounted  to  45,000  acres, 
the  lowest  acreage  since  1900. 

Cattle  Most  Numerous  of  Livestock 


Fluctuations  in  cattle  numbers  since  1920  have  been  less  than 
in  numbers  of  any  other  kind  of  livestock  (fig.  4).     The  greatest 
increase  in  cattle  nunbers  occurred  during  1890-1900.     Cattle  in- 
creased fron  3,105  herd  in  1890  to  29,150  head  in  1900.  Cattle 
nunbers  decreased  materially  in  the  perjod  1900-10,  decreasing  to 
17,862  head  in  1910.     The  trend  in  c°ttlc  nunbers  v/r.s  rapidly  up- 
ward fron  1910  to  1930,  when  cattle  nunbers  reached  39,119  head, 
the  highest  ever  enumerated*    Snoce  1930,  the  trend  has  been  down- 
ward, with  a  sharp  break  recorded  in  1935.    Cattle  hevo  always  been 
the  nost  nu-icr^us  of  all  livestock,  except  in  1910  when  horse 
nunbers  e: ceeded  cattle  by  2,096  head. 

Hog  numbers  increase''  rapidly  fron  1890  to  1925,  reaching 
the  highest  point  in  1925.     Since  1925,  the  tread  in  hog  nunbers 
has  been  decidedly  downward. 

Next  to  cattle,  sheep  verc  the  nost  nunerous  livestock  found 
in  Fard  County  in  the  errly  years  of  settlement.     Ia  1910,  the 
lowest  point  wn  s  reached  in  nunbers  of  sheep.     In  1920,  sheep 
nunbers  increased  to  6,318  head.,  representing  r.   gain  of  5,214  head 
over  the  previous  census  period.     Fron  1920  to  1930,  the  trend  in 
total  nunber  of  sheep  was  upward.    A  high  point  for  the  entire 
period  fron  1890  to  1939  was  reached  in  1930  when  there  were 
16,624  head.     Since  1930,  the  trend  in  sheep  production  has  been 
downv/r  rd . 

The  trend  in  horse  nunbers  was  upward  in  the  period  1890-1920. 
Horses  increased  fron  the  718  head  in  1&90  to  25,439  head  in  1920. 
Since  1920,  the  number  of  horses  he s  steadily  decreased  owing  to 
the  increased  use  of  the  tractor. 

Rainfall  Decree  sc 

The  annual  precipitation  for  the  county  has  varied  considerably 
since  1892,  ranging  from  a  low  point  in  1934  of  only  7.13  inches  to 
o  high  point  of  24.27  inches  for  the  year  1899  (fig.  5).     The  average 
precipitation  for  t? e  entire  period  has  been  15.33  inches.  The 
total  amount  of  precipitation  per  year  has  tended  to  become  lower. 
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TRENDS  IN  LIVESTOCK  NUMBERS 
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neg.  38835  bureau  of  agricultural  economics 
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ANNUAL  AND  AVERAGE  MONTHLY  PRECIPITATION 
AND  PRECIPITATION  DURING  THE  GROWING  SEASON* 
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-READINGS  FOR  1893  TO  1896  TAKEN  AT  GARRISON. 


BUREAU  OF  AGRICULTURAL  ECONOMICS. 


Figure  5 
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During  the  period  1911-20,  the  average  precipitation  was  16.47 
inches;  during  the  period  1921-30,  14.72  inches  were  recorded; 
and  during  1931-39,  the  average     precipit-t ion  decree  scd  to  13.62 
inches.     During  the  period  1911-20,  there  were  only  3  years  when 
the  annual  precipitr.t ion  was  below  the  1892-193V-  overage  of  15.33 
inches.     During  the  period  1921-50,  there  were  7  years  in  wh: ch  the 
annual  precipitation  was  below  the  1892-1939-  average,  whiic  in  the 
9  years  succeeding  1930,  there  have  been  7  years  in  wh?  ch  the  rain- 
fall was  be  low  average. 

Average  nonthly  precipitation  is  shorn:  in  figure  5.  The 
monthly  precipitation  is  highest  during  the  spring  and  s urine r 
months.     The  largest  anount  of  precipitation,  slightly  over  3 
inches,  foils  in  the  north  of  June.    May  and  July,  each  with 
about  2  inches,  rank  next  in  nonthly  precipitrtion.    St:  rting  with 
January,  the  precipitation  ir.cre-scs  each  ncnth  until  June,  thf*n 
gradually  declines  for  the  remainder  of  the  year.     The  overage 
nonthlj?-  precipitation  is  1.28  inches. 

Precipitation  during .the  growing  season  of  May,  June,  and 
July  rlso  varied  greatly.     Since  1892,  the  precipitation  during 
the  growing  season  has  a vera ged  7.14  incles.     The  largest  anount 
of  precipitation,  13.68  inches,  w  s  ir  1914,  and  the  lowest  anount, 
3.22  inches,  was  in  1902. 

THE  PRESENT  SITUATION 

Soils ,  Topography  s  no  Lr  nd  Use 

Soil  and  topor.raphy  are  the  nest  inportant  of  the  physical 
factors  underlying  econonic  pr  obi  oris  in  Ward  County..    These  factors 
are  shown  in  a  nap  of  soil  types  (fig.  6),  and  a  nap  of  slope 
classes  (fig*  7).     Type-of- faming  area  lines,  described  later  in  » 
this  report,  have  been  delinea.ted  on  both  naps.     The  greater  share 
of  the  rough  or  rolling  land  is  located  in  the  southwest  part  of 
the  county  and  in  the  rrea  adjacent  to  the  Souris  (Mouse)  River 
(fig.  7).     The  remainder  of  tie  county  is  level  to  gently  rolling. 
Of  the  area,  52  percent  has  a  slope  of  from  0  to  3  percent;  24 
percent  has  a  slope  of  from  3  to  10  percent ;  13  percert  has  a 
slope  of  from  10  to  12  percent;  and  the  remaining  11  percent  has  a 
slope  of  over  12  percent. 

Roughly,  the  soil  in  the  northeastern  half  of  the  county  is 
almost  entirely  Barnes  loan.     Soil  in  the  soutjwest  half  ia  Williams 
loan  with  scattered  tracts  of  the  Pierce  and  Sioux  soil  series. 
Soil  in  the  hotter,  land  adjacent  to  the  Souris  (Mouse)  River  is 
mostly  Lamoure  silt  loam. 

Uncultivated  land  and  cropland  in  rrard  County  are  shown  in 
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SOIL  TYPE  AS  RELATED  TO 
PRESENT  TYPE  OF  FARMING  AREAS 

WARD  COUNTY,  NORTH  DAKOTA 
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Figure  6 
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Figure  7 


figure  8.    Most  of  the  uncultivated  land  lies  along  the  rough  area 
adjacent  to  tv;e  Souris  (Mouse)  River  and  in  the  southwestern  and 
central  pert  of  the  county.     There  tl  e  land  is  chiefly  devoted  to 
livestock  faming. 

Cash  crops  are  important  in  the  ertrene  southwest  corner  of 
the  county  and  in  th^  ronainder  of  the  county  outside  of  Area  IV. 
As  a  rule,  going  frori  the  scuthivest  to  the  northeast,  the  proportion 
of  land  in  pr.sture  decreases.    Going  free  east  to  west,  the 
proportion  of  idle  cropland  increases,  being  c:ctronely  high  in  the 
townships  fOrning  the  gooseneck  in  the  northwest  part  of  the  county 
(fig.  9). 

Tenants  Operate  58  Percent  of  Farns 

There  're  2,135  farr.s  in  Tfard  County;  of  these,  20  percent 
are  quarter  sections,  24  percent  r  re  hr If  sections,  21  percent  arc 
three-qucrter  sections,  12  percent  °rc  section  farns,  9  percent 
are  a  section  and  a  quarter,  and  the  remaining  14  percent  are  r/.oro 
than  880  -ores  in  size  (trble  2). 

Distribution  of  farn  sizes  by  type-of-fr. ming  areas  is  shown 
in  tables  3,  4,  5,  6,  and  7.     The  geography  of  the  size  distribution 
is  shewn  in  figure  10. 

Tenants  operate  815  farns,  or  38  percent,  of  the  3,155  faras 
in  Vord  County;  pert-  ivncrs  operate  859  fr.  ms  or  40  percent  of  the 
total,  r.nd  461  faras  or  22  percent,  °re  owner-opcr<"  t  cd  (table  1). 

Tcble  1  reveals  that  the  part-tine  fr  rrs  include  the  highest 
percentage  of  owner -ope  rat  ed  fa  ms  •    The  smallest  anount  of  tenancy 
is  found  ar:nng    the  ranches,  fr.'r  only  30  percent  of  the  ranches  are 
tenant-  pcrotcd .     The  lowest  p,  rcer.t°ge  of  owner -opcrc  ted  fr  ms  is 
found  within  the  cash-grain  units.    Only  171  cash-grain  farns  or 
16  percent  of  this  type  are  owner-operated. 
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LAND  USE  BY  TYPE  OF  FARMING  AREAS 
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SIZE  OF  OPERATING  UNITS 
MAPPED  IN  PLACE 

WARD  COUNTY,  NORTH  DAKOTA 
1938 


SOURCE: 

AGRICULTURAL  ADJUSTMENT  ADMINISTRATION 

RECORDS. 
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Table  1.  -  Type  of  farms  by  tenure,  Tfard  County,  No.  Dak.,  1938 


Type  of  Ft  rn 

:  Owner 

:  P:: 

rt  Owner: 

Ter 

ant 

!  1 

jfcal 

!  No. 

Pet. 

No. 

Pet. 

No. 

Pot . 

Nc  . 

Pet. 

Cash  Grain 

•  171 

16 

485 

45 

422 

39 

1,078 

100 

General 

.  131 

22 

234 

40 

225 

38 

590 

100 

Livestock 

45 

19 

102 

43 

92 

38 

239 

100 

Self  Sufficing 

:  14 

37 

9 

24 

15 

39 

38 

100 

Ranch 

14 

70 

6 

30 

20 

100 

Cash  Specialty 

2 

100 

2 

100 

Pa  rt  -t  inc 

100 

59 

13 

8 

55 

33 

168 

100 

Total  • 

461 

22 

859 

40 

815 

38 

2,135 

100 

Compiled  f ron  Agricultural  /id justnont  Adninistrat ion  records. 


TYPE-OF-F.' Rl'ING  AREAS  OF  THE  COUNTY 


Delinoatic  n  of  Type  ^reas 


In  order  that  certain  aspects  of  the  economic  and  some  of  the 
physical  problor.s  cculd  be  localized  into  smaller  areas  arid  then 
specifically  described,  all  of  the  farms  in  bhe  county  \,erc  class- 
ified by  types  of  farning  practiced.     (See  page  57.)     Geography  of 
type  for  each  farm  is  shown  in  figure  11.    Examination  of  this  nap 
nade  it  possible  to  develop  figure  12,  shov.dng  five  types  of  f:  rriing 
arers,  each  area  containing  farms  of  reasonable  siru larity  in  type. 
There  ore  2,135  fr.ros  in  the  county;  50  percent  of  tlx  total  farms 
are  cr  si -grain,  23  percent  to  general,  11  percent  are  livestock, 
8  percent  are  part -tine,  2  percent  ere  self-sufficing  farms,  and  the 
remaining  1  percent  are  stoc^  rar.cles  (table  2). 

Area  1.    Cash-Grain  and  General  F"ming 


Area  I  contains  582,666  acres,  or  44  percent  of  the  total 
land  in  the  county,  and  is  the  largest  typc-of-farming  area.  Hero 
the  f^rms  contain  a  larger  proportion  of  land  in  crone  than  is 
true  of  tie  farms  in  the  other  areas.    Area  I  contains  1,008  fc  rms 
averaging  544  p.cres  in  size,  each  averaging  107  acres,  or  75 
percent  in  crjps  and  137  acres,  or  25  percent  in  pasture.     It  lies 
in  the  northern  and  eastern  porti-.ns  of  the  county  and  is  prrtially 
bisected  by    rea  II  (fig.  12). 

The  topography  is  mostly  level  to  gertly  rolling,  ranging 
from  0  to  3  percent  in  slope.     (Sec  fig.  7.) 
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Figure  12 
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Table  2.  -  Type  of  farms  by  size,  Yard  County,  No.  Dak.,  1938 


C 

_  • 

241 

:  401 

561  -  * 

721 

Type  : 

240  : 

400 

:  560 

72C  : 

: 

over 

Total 

No. Pet . 

No . 

Pet 

.  No . 

Pet . 

No .pet . 

K  c . 

Pet .No .Pet . 

No. Pet. 

Cash-Grain  : 

137 

13 

243 

22 

258 

24 

156  15 

120 

11 

162 

15 

1,078  100 

General 

95 

16 

159 

27 

129 

22 

72  12 

42 

7 

93 

16 

590  100 

Livestock 

51 

21 

63 

26 

47 

20 

33  14 

21 

9 

24 

10 

239  100 

Self-Sufficing 

•  28 

74 

10 

26 

38  100 

Ranch 

4 

20 

16 

80 

20  100 

Cash-Specialty 

1 

50 

1 

50 

2  100 

part  -t  ime 

:116 

69 

31 

18 

12 

rr 
I 

6  4 

1 

1 

o 

C 

1 

168  100 

Total 

:427 

20 

507 

24 

447 

21 

269  12 

188 

o 

297 

14 

2,135  1C0 

Compiled  from  Agricultural  Adjustment  Administration  records. 


The  soils  are  mostly  Barnes  Loam,  but  the  soils  west  cf  Berthold 
and  Cerpio  end  ^est  of  Range  87  in  tfce  gooseneck  ere  predominately 
of  Williams  loam  and  1  illiams-Estevan  loam.     (See  fig.  6.) 

Of  the  1,008  farms  in  Ares  I,  222  farms,  or  22  percent,  are 
owner-operated;  384  farms,  or  38  percent,  are  operated  by  part- 
ownersj  and  the  remaining  402  farms,  or  40  percent,  are  tenant- 
operated.     (See  table  18.) 

The  farms  ere  predominantly  cash-grain  farms;  69  percent 
are  classified  as  cash-grain  farms,  22  percent  as  general  farms,  6 
percent  as  part-tire,  and  3  percent  as  livestock  farms  (table  3). 

Table  3.  -  Type  of  farms  by  size,  Arse  I,  Tard  County,  No.  Dak.,  1938 


Type 


Cash-Grain 
General 
Livestock 
Self-Sufficing 
Cash-Specialty 
Part  -t  ime 

Total 


240 


241- 

400 


401- 
560 


580 


381- 
rver 


Total 


:  No  » 

Pet. 

No . 

Pet. 

No. 

Pet. 

!  . 

Pet . 

No. 

Pet. 

No . 

:83 

12 

144 

21 

183 

26 

103 

15 

76 

11 

104 

:42 

19 

80 

36 

39 

17 

25 

11 

16 

7 

22 

:  9 

29 

9 

29 

5 

15 

4 

13 

2 

7 

2 

:  2 

100 

1 

100 

:42 

73 

g 

16 

5 

9 

1 

2 

178 

18 

242 

24 

233 

23 

132 

13 

95 

9 

128 

31  100 
2  100 
1  100 

57  100 


Compiled  from  Agricultural  Adjustment  Administration  records. 
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Eighteen  percent  of  the  farms  are  240  acres  and  less;  24  percent 
have,  between  241-400  acres;  and  23  percent  range  from  401  to 
560  acres  (table  3). 

Table  .20  gives  the  average  farm  organisation  by  size  for 
each  of  the  main  types  of  farm  classifications  in  Area  I.  This 
table  merits  especial  consideration  for  it  provides  important 
information  needed  in  the  development  of  farm  budgets.     The  table 
brings  out  the  differences  in  farm  organization  among  size  groups  ■ 
and  types  of  farms.  : 

In  the  case  of  the  cash-grain  units,  tie  proportion  of 
idle  land  to  cropland  is  greatest  on' the  smeller  farms,  decreasing 
from  28  percent  on  the  quarter-section  units  to  10  percent  on  the 
farms  above  S80  acres.     In  tie  case  of  general  farms  an  opposite 
trend  is  noted,  for  tie  proportion  of  idle  cropland  increases 
from  12  percent  on  the  quarter-section  farms  to  30  percent  on  the 
farms  .of  880  acres  and  over.     (See  table  25.) 

.Area  II,  General,  Cash-Grain  and  Livestock  Forming 

Area  II  ertends  diagonally  across  the  county.     It  includes 
the  land  edjacent    to  the  Souris  (Mouse)  River,  and  is  bordered  on 
botl   sides  by'Area  I  (fig.  12).     It  contains  a  total  of  185,852 
acres,  or  14  percent  of  the  county's  orca.     It  includes  327  farms 
averaging  503  acres  each,  with  288  acres,  or  57  percent  of  all 
land  in  crops,  and  215  acres,  or  43  percent  in  pasture. 

The  topography  is  very  irregular,  ranging  from  level 
bottomlands  and  level  uplands,  with  very  little  slope,  to  bluffs 
and  deep-cut  intermittent  streams,  with  a  slope  of  more  than  12 
percent.     (See  fig.  7.)     The  predominant  soil  is  Barnes  loam. 
Another  import:  nt  upland  soil  is  Williams  loam.     Soil  in  the 
bottomland  adjacent  to 'the  Souris  River  is  Lamoure  silt  loam. 

Of  the  327  farms,  112  farms  or  34  percent,  are  general  farms; 
90  f';-rms,  or  28  percent  arc  casl -grain  farms;  and  67  forms,  or  20 
percent  arc  livestock  farms.     There  arc  only  two  ranches;  the 
remaining  units  are  either  self-sufficing  or  part-time.     The  0-240 
rcre  size  group  is  the  largest  in  the  area,  with  94  farms,  or  29 
percent  of  all  farms,  in  this  group.    One-fourth,  or  83  forms, 
average  between  241  and  400  acres.     Sixteen  percent,  are  between 
401  and  560  acres.     Sirty-six  forms,  or  20  perceuit,.  have  721 
acres  and  more  (toble  4). 

The  cash-grain  forms  usually  contain  a  higher  acreage  of 
cropland  than  the  other  types  of  farms.     This  is  also  reflected 
in  the  percentage  of  land  devoted  to  crops,  for  co  si -grain  farms 
devote  from  65  to  77  percent  of  their  land  to  crops,  compared  with 
a  range  of  50  to  69  percent  for  the  general  farms  and  35  to  62  per- 
cent for  tie  livestock  farms.     (See  table  25.)    As  vould  be 
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Table  4.  -  Type  of  farms  by  size,  Arec  II,  Fard  County,  No.  Dak.,  1£38 
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NO 
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No .  Pet . 

No .  Pet . 
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rCt  . 
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do 

11 

28 

31 

14 

16 
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15 

17 
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(19 

17 

24 

21 

22 

20 

16  14 
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21 

19 

112  100 
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33 

23 

34 
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21 

2  3 

1  1 

5 

8 

67  100 

Self-Sufficing 
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83 

"3 

13 

18~100 

Cash -Specialty 

1 
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1  100 
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2 

1C0 

2  100 

Pa  rt  -t  ime 

:23 

76 

4 

11 

3 

8 

2 

5 

37  100 

Total 

:94 

29 

83 

25 

53 

16 

31  10 

21  6 

45 

14 

327  ICC 

Compiled  from  A; 

;ricultur 

c  1 

Adjustment 

■  Ad 

ni nistrat 

ion  records. 

expected,  the  acreages  of  non-cropland  arc  much  higher,  ranging  from 
58  to  1,269  acres,  for  the  livestock  farms,  compared  with  a  range 
of  51  to  4l5  acres  for  the  cash-grain  farms  and  a  range  of  70  to 
588  acres  for'  the  general  farms.     (See  table' 21.) 

This  area,  contains  the  highest  proportion  to  tenancy  in  the 
county,  for  tenants  operate  138  farms,  or  42  percent,  of  the  total 
of  327  farms;  105  farms,  or  32  -percent,  are  operated  by  part  ovmcrs, 
and  84  farms,  or  26  percent,  are  owner-operated .     (See  tafcle  18.) 

Area  III,  Cash-Grain,  General,  and  sonc  Livestock  F:  ming 

Area  III  is  in  the  southern  part  of -the  county -and  represents 
an  irregula r  sha ped  transitional  area.     (See    fig.    12.)  It 
includes  a  total  of  167,080  acres,  or  13  percent  of  the  acreage 
of  the  county.     There  are  264  farms  in  this  area,  each  averaging 
527. acres  in' size,  each  with  321  acres,  or  61  percent,  of  the  land, 
in  crops,  c nd  with  206  acres,  or  39  percent,  in  pasture. 

The  topograp}y  varies  widely  from  almost  level  land  in 
some  parts  to  slopes  of  more  than  12  percent  in  small  parts  of 
the  area.    Most  of  tie  land  has  a  slope  of  from  3  to  10  percent. 
(See  fig.  7.) 

Soils  in  the  part  lying  west  of  U.  S.  highway  83  and  South  of 
Area  IV  rre  entirely  Williams  loam;  the  remainder  is  Barnes  loam. 
(See  fig»  6.)    This  is  c  transitional  area,  connecting  Areas 
I  and  IV.     Crsh'-graih  predominates  in  Area  I,  and  general  and 
livestock  farming  systems  predoninrte  in  Aree  IV. 

There  arc  264  farms,  of  which  119  farms,  or  45  percent, 
are  cr  sh-grain'  unit  s  ;  94  farms,  or  36  percent,  c  rc  general  farms; 
and  25  farms,  or  9  percent,  are  livestock  farms  (table  4.) 


-  23  - 


Table  5.  -  Type  of  ferns  by  size,  Are:-  III,  Trard  County,  No.  Dak,,  1938 
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the 
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55  f arris ,  or 

21 

percent  of 

all  ferns.     The  0-to 

-240, 

and 

the 

561-to-720  a 

ere  size 

group 

each 

contains  lv  percent  of  all  farns  within  the  area.  Eighteen 
percent  of  the  faras  are  .of  721  acres  and  nore  (table  5.) 

Anong  the  264  f^rns,  118  farns,  or  45  percent,  ore  operated 
by  pert -tine  owners;  94  f'~rr.s,  or  36  percent,  are  tenant-operated; 
and!  52  ferns,  or  19  percent,  f.  re  operated  by  owners.     (See  tcble 
18.) 

The  co.sh-grain  f-ms  contain  a  higher  percentage  of  land  in 
crops  than  either  tl  e  general  or  the  livestock  r.nd  feed-crop  fa  ms « 
The  percentage  of  latid  in  crops  in  the  case  of  the  cash-gr^in  farns 
ranges  fron  66  t  :  74  percent'.     The  .percentage  of  cropland  ranges 
between  56  end  67  percent  for  the  general  fc  ms,  and  fron  23  to  55 
percent  foi   tic  livestock  farns.     (See  tables  22  r  r;d  25.) 

/  rea  IV,  General,  Livestock,  and  sane  Cash -Groin  Faming 


Area  IV  is  in  the  southwestern  part  of  the  county,  and 
includes  a  total  land  s rea  of  320,319  acres,  or  24  percent  of  the 
county's  total  land  rrea.    The  farns  contain  a  higher  percentage  of 
land  in  posture  tl  an  the  farns  of  the  other  areas.     There  are  421 
farns  averaging  590  acres  in  size,  with  241  ceres,  or  41  percent, 
of  the  land  in  crops  and  with  349  acres,  or  59  percent,  in  pasture. 

The  topogrrphy  is  quite  rolling  \arid  rough.    Most  of  the  land 
has  a  slope  of  nore  thvn  10  percent,  end  s  one  parts  have  a  slope  of 
12  percent  and  over.     (People  en  land  like  this  will  probably  have 
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to  pay  considerable  attention  to  soil  conservation  v.rork).  Lend 
having  a  slope  of  fron  10  to  12  percent  is  said  to  be  too  steep  for 
practical  :  erosion  :  control  "under  "clcr.n  cultivation,  and  is  suit- 
able only  for  close—growing  crops.    Land  of  r.crc  than  12  per- 
cent slope  is  too, steep  for"  practical  erosion  control  and  suitable 
only  for  permanent  cover.     (See  fig.  7.) 

The  soils  are  mostly  Filliams  loam,  intermingled  with 
considerable  Pierce  gravelly  loam  and  Sioux  sandy  loam.  (See 
fig.  6).     The  report,  "Erosion  and  Related  Land  Use  Conditions  Cn 
the  Minot  Area",  issued  by  Soil  Conservation  Service,  says  that 
the  most  desirable  use  for  this  land  is  pasture,  although  some  of 
it  is  plowed. 

Area  IV  has  a  lower  percentage  of  owner-operated  land  than 
any  other  area  in  the  county,  for  only  72  farms,  or  17  percent, 
are  owner-operated;  201  farms,  or  48  percent,  are  operated  by 
part-owners,  while  148  farms,  or  35  percent,  are  tenant -operated. 
(See  table  18.) 

Of  the  421  farms,  153  fcrms,  or  36  percent,  are  general 
farms;  112  farms,  or  27  percent,  are  livestock  farms;  and  82 
farms,  or  19  percent,  are  cash-grain  forms.     There  sre  16  ranches, 
representing  4  percent  of  the  farms.    This  is  the  only  area  in  which 
ranches  are  important,  because  tfcre  sre  only  20  rancrcs  in  the 
county.     The  rema inder  of  the  farms  in  Ar^a  TV  are  part-time  or 
self-sufficing  units  (table  6), 


Table  6.  -  Type 
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18 

43 
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9 
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100 
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11 

26 

23 

23 

21 

20 

18 

15 

13 

16 
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100 

Self-Sufficing 

o 

82 

2 

18 

11 
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4 

25 

12 
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•31 

66 

10 

20 

3 

7 

3 

7 

47 
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Total 

84 

20 

87 

21 

80 

19 

43 

10 

43 

10 

84 

20  421 

100 

Compiled  from  Agricultural  Adjustment  Administration  records. 


The  0-to-240,  the  241-to-400,  and  the  401-t o-560-acrc  size 
groups  each  represent  sbout  one-fifth  of  the  farms  in  Area  IV;  the 
561-to-720,  and  the  721-t o-880-acre  size, groups  each  account  for  10 
percent  of  the  total  farms.     This  area  contains  the  largest 
proportion  of  farms  that  £  re  more  than  881  acres  in  size.  Twenty 
percent  of  tie  farms  are  of  881  acres  and  more,  compared  with  13 
percent  for  Area  I,  14  percent  for  Arcs  II,  11  percent  for  Area  III, 
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find  '9  percent  for  Area  V.  •  . 

The  ranches  rre  composed  almost  entirely  of  pn  sturcl:  nd .  The 
amount  of  cropland  varies  from  9  to  10  percent.    A  smaller  percentage 
of  cropland  is  found  on  the  livestock  farms  than  on  either  the 
general  o'r  tie  c°sh-gra'in  forms.'    The  livestock  fa-riris  have  from 
29  to  45  percent  of  cropland,  compared  with  the  general  farms  which 
have  from  43  to  62  percent.     The  cash  grniia  farms  have  from  58  to 
62  percent  in  cropland.     (See  tables  23  and  25.) 

Area  V,  Cash-Grain  Farming 

Arcs  V  is  in  the  extreme  southwestern  part  of  the  county. 
It  is  the  smallest  typc-of-f arming  area  in  the  county,  and  has  a 
total  area  of  58,643  acres,  or  5  percent  of  the  total  of  the  county. 
The  frrms  rank  second  to  Area  I  in  the  amount  of  land  devoted  to 
crops.     There  are  115  frrms  averaging  509  acres  in  size,  with  371 
acres,  or  73  percent ,  of  all  land  in  creplrnd,  and  138  acres,  or 
27  percent,  in  pasture. 

The  topography  is  predominantly  level  to  gently  rolling, 
intermingled  with  rreas  sloping  from  3  to  10  percent  and  with  small 
areas  sloping  from  10  to  12  percent.     (See  fig.  7.) 

The  soils  r re  almost  exclusively  Williams  loam,  with  small 
areas  of  the  Pierce  and  Sioux  scries.     (Sol  fig.  6.) 

Area  V  has  the  highest  percentage  of  owner- operated  frrms  in 
the  county.     Of  the  115  frrms,  31  f  rms,  or  27  percent,  arc  owner- 
operated.     Thirty-three  farms,  or  29  percent,  are  tenant  operated 
and  the  remaining  51  farms,  or  44  percent,  are  operated  by  part- 
owners.     (See  table  18.) 

This  is  almbst  wholly  a  cash -grain  farming  area.     Of  the 
total  of  115  farms ,  94  farms #  or  82  percent,  are  cash-grain  farms; 
9  frrms,  or  8  percent,  are  part-time  units;  7  farms,  or  6  percent, 
are  classified  cs  general  farms.     There  arc  only  4  livestock  farms 
(table  7). 


Table  7.  -  Type  of  ferns  by  size,  Area  V,  Yrard  County,  No.  Dak..,  1938 
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The  cash-grain  farms  contain  a  larger  proportion  of  land  in 
crops  than  any  otler  group  of  farms  in  the  county.     The  percentage 
of  cropland  for  the  cafirh-grain  farms  ranges  from  86  percent  for  the 
quarter-section  cash-grain  farms  to  64  percent  for  farms  of  881 
acres  and  more.     The  amount  of  land  on  the  cash-grain  farms  devoted 
to  feed  crops  is  relrtively  small  compared  with  the  cash-grain 
•  «CE,eages .     (See  tables  24  and  25.) 

BUDGET  APPRO/  Ch  TO  FA RM-I iAMGEMEN.T 
PROBLEMS  IN  TY  PE  -  0  F  -  FA  KM  I NG  AREA  I 

And  thus  a  story  was  written  in  Ward  County  —  a  story  of  its 
past.    But  the  county  today  through  its  county  land  use  planning 
committee  faces  the  necessity  of  recognizing  certain  mistakes  in 
this  past.     Corrections  must  be  made.     In  other  words,  our  data 
should  be  used  to  separate  the  good  from  the  bad  and  define  the 
best  ways  of  maintaining  the  good  and  minimizing  the  bad.  With" 
this  in  mind,  tl  e  planning  group  in  the  Sawyer  community,  the  1?,ard 
County  Agent  and  r  technical  advisor  from  the  Bureau  of  Agri- 
cultural Economics  on  Farm  Management  and  Costs  met  to  determine 
the  best  size  and  type  of  farm  for  Area  I.     (Area  class  E-l  in 
planning  report . ) 

During  the  first  meeting  the  farmers  approached  the  problem 
of  developing  a  farm  organization  for  a  minimum  "economic"  unit. 
As  a  first  step,  an  organization  for  a  320-acre  cash-grain  farm 
in  Area  I  was  developed.    Bcacuse  of  the  low  income  of  $216,  ex- 
clusive of  that  share  of  the  family  living  which  comes  from  the 
farm  for  labor  and  management,  the  farmers  said  the  320-acre  cash- 
grain  farm  was  too  small  to  furnish  on  adequate  living.     (Sec  table 
17.)     In  Area  I  there  are  227  farms  representing  33  percent  of 
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the  cash-grain  ferns  (or  22  percent  of  all  ferns  irrespective  of 
typo)  that  are  sno lle'r  than  400  c  crcs  (table  3). 

The  members  of  the  group  indicated  tl  at  $2X6  was  about  all 
that  the  320-acre  crsh-grain  ferns  had  .rcturnc;!  during  the  pc  st 
decade  (table  8).     Such  a  sfqrll  return. for  the  320-acrc 


Table  8.  -  Income  and  expenses  developed  from  farm  budgets,  Area  T, 

Yard  County,  No.  Dak. 


Item 

:  320-acre  cr  sh- : 
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480-acrc  cash-: 
grain  farm  : 

480-acrc  gen 
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Dollars 

Dollars 

Dollars 
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i  1,017 

1,170 

2,2  79 
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657 

1,195 

Net  cash  incone 

255 
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1,084 
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labor  incone  2/ 

:  36." 

250 

833 

AAA  payment  s  ~~ 

:  180 

2  70 

210 

Tobal  3/ 

216 

520 

1,043 

l/  Depreciation  and  i ntercst  on"  investment  . 
'if  Income  for  labor  and  management  of  the  farmer  and  family. 
3/  Exclusive  of  that  shore  of  the  incone  that  comes  from  the  farm. 


cash-grain  farm  indicates  the  existence  of  a  serious  problem.  The 
farn  plan  recommended  by  the  planning  group  was  very  simile. r  to  the 
320-acrc  casi -grain  units  now  operating  in  this  county.  Therefore, 
such  a  recommendation  says  that  11  percent  of  all  farms  in  Yard 
County  :re  too  small  to  furnish  an  adequate  living. 

The  possibility  of  increasing  the  farm  income  through  the 
addition  of  more  livestock  'mid  another  quarter-section  of  land  was 
next  considered,     as  a  result,  budgets  of  a  general  farm  and  a 
cash-grain  fern  of  480  acres,  each  were  developed  for  Area  I 
(table  9  and  t°ble  27).     The  480-acrc  cash-grain  farm  showed  a 
return  of  $"520  and  the  480-acrc  general  farm,  $1,043  (t~ble  8). 
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Table  9.  -  Recommended  farm  orge.nizn.tion  r,nd  estimated  annual  receipts  end  ex- 
penses fcr  a  430-acre  general  farm,  Area  I,  Ward  County,  No*  Dak*,  1/ 
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: Oper- 

:  Feed  j 

Sr  les 

Crop 

Acres 

:     per  : 

duc- 

: ator's 

:  and' 

: Price  : 

:  Acre  : 

tion 

:  share 

:  Seed 

•  Amount 

:per  bui 

Value 

Bu. 

Del. 

Dpi. 

Wheat 

•  100 

9  bu. 

■  900 

450 

208 

•  242 

.75 

182 

Barley  : 

40 

20  bu* 

800 

800 

800 

Corn  : 

30 

20  bu. 

600 

600 

5 

595 

.50 

298 

Oat  s  : 

30 

22  bu. 

660 

660 

463 

200 

.28 

56 

Cane  ; 

20 

3  T. 

60 

60 

60 

Millet 

40 

1  T. 

40 

40 

40 

Rye 

28(will  be  us 

cd  for 

hay  or  pa 

sture ) 

Total  Cropland  • 

288 

Nrtive  Pasture  • 

176 

Fr rmst  ca  d 

16 

Total  Acres 

480 

Live 

stock  Organize 

j  t  ion 

Used  : 

Production 

Livestock 

:  No .  : 

Born: 

in  : 

per 

:  Sales 

Home  : 

Un  it 

:        Amount  : 

Pr  ice 

:  Vr  lue 

per  lb. 

Del. 

Dol, 

Horses 

2 

Milk  Cows 

:  12 

215- 

200  lbs.  B.F. 

:  2  @  1,100  lbs. 

.05 

110 

lbs.  B.F* 

:  2,185  lbs.  B.F. 

.30 

656 

Ca Ives 

12 

Yearlings 

:  11 

2  kept  2/ 

2  year  olds 

11 

1 

:  8  @  1,000  lbs. 

.06 

480 

Bull 

1 

Sows 

<J 

3  kept  2/ 

:  3  @  400  lbs. 

.04 

48 

Pigs 

15 

4 

:  8®  200  lbs. 

•05-2 

88 

Chickens  ! 

100 

300  3/200  doz. 

6  dozen 

:  400  doz.  eggs 

.15 

60 

115  kens 

100  kept  2/ 

;  145 

.50 

73 

Turkeys  : 

10 

100 

5 

10  kept  2/ 

:  95  €  12  lbs. 

.20 

228 

Continued 
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Table  9*  -  Recommended  farm  organizc.tidtt' 'and  estimated  annual  receipts  and 
pcnses  for  r.  480-aere  general  farm*  Area  I,  Ttord  County,  No.  Dak.,  l/- 


cx- 

./-  Con't 


It  en 


Cash  Expenses 
Cash  Rent 

Interest  on  §  of  inventory  .^3,325  @  6%  (Borrowed) 
Tares 

Feed  purchased 
Seed  purcr^sed 
Livestock  purchased 
Threshing 
Twine 

Repairs  on  farm  machinery 
Tractor 

Automobile  for  farm  use 
Breeding  fees 
Medicine-  and  veterinary 
Hired  labor 
Non-cash  expenses 

Depreciation  on  machinery 
Depreciation,  on  automobile 
Depreciation  on  tractor 

Interest  on  operator's  equity  (£1,662  @  4%) 
Total 


Amount 


Dollars 


80 
100 

30 
138 

35 

30 
154 

24 

42 
169 
170 
3 

10 
210 

72 
80 
33 
66 


1,195 


251 


1,446 


Summc  ry  

It  en  '.  Amount 

Dollars 

Income  from  livestock  and  livestock  products  1,743 

Income  from  crops  536 

Gross  cash  income  2,279 

Cash  expenses  1*195 

Net  cr  s  b  income  1  ,,084 

Non-cash  expenses  251 

Labor  income  4/  833 

A  P  A  pa  yme  nt  s  210 

Total  1,043 


1/  Lrr.dlord  gets  all  wheat  cn  t  of  trc  -  creage  devoted  to  soil-depleting  crops,  a 
"practice  common  in  this  area. 

2/  Retained  to  replace  rged  breeding  stock  sold. 
3"/  Purchased. 

T/  Income  for  labor  and  management  of  the  farmer  and  family. 
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■The  difference  of  .#523  in  favor  of  the  480-acre  general  farm  is  due 
to  the  increase  in  the  amount  of  livestock.     It  is  possible  also  that  the 
price  estimate  for  butterfat  of  30  cent?  per  pound  is  relatively  higher  than 
75  cents  per  bushel  for  wheat.     (See  table ' 9  and  table  27.)     The  data  show 
that  #1,085,  or  93  percent  of  the  gross  income  received  from  the  cash-grain 
480-acre  unit,  was  from  crop  Gales,  with  only  ,*85,  or  7  percent  of  the 
gross  income,   from  livestock.     In  the  case  of  the  480-acre  general  unit, 
•*536,  representing  only  24  percent  of  the  gross  income,  was  from  crops,  while 
$1,743,  or  76  percent,  was  from  sale  of  livestock  and  livestock  products. 
Apparently  it  is  the  opinion  of  this  farmer  committee  that  farm  incomes  may 
be  enlarged  by  increasing  livestock  numbers.     This  increase  may  be  gauged 
more  accurately  by  other  farmer  planning  groups.     One  should  also  bear  in 
mind  that  more  labor  is  required  to  operate  a  general  farm  of  this  type. 

The  480-acre  general  farm  has  not  been  definitely  recommended  as  a 
minimum  unit.     However,   if  such  a  recommendation  is  considered,   122  general 
farms,  amounting  to  slightly  more  than  11  percent  of  all  farms  in  Area  I  and 
representing  almost  6  percent  of  all  farms  in  the  county,  will  be  recognized 
as  inadequate  to  furnish  a  satisfactory  living.     (See  table  3.) 

It  is  evident  that  serious  thought  should  precede  final  approval  of 
any  plan  for  farm  management  in   fard  County.     The  480-acre  minimum  unit  recom- 
mendation means  surplus  farm  labor  --  dispossessed  families  -•-  hardships  — 
and  a  relief  problem  —  at  least  during  a  transition  period.     It  is  a  national 
and  local  oroblem  that  merits  painstaking  study  by  the  Ward  County  planning 
groups.     These  groups  are  not  satisfied  with  a  solution  that  merely  consigns 
the  unwanted  farmer  to  that  somewhat  vague  "somewhere  else." 

.  Other  alternatives  which  land  use  planning  groups  may  wish  to  consider 
include  the  addition  of  more  livestock  to  the  cash-grain  farm,  necessitating 
the  growing  of  more  feed  crops  and  less  cash-grain;  the  addition  of  more 
cows;  the  replacement  of  present  cows  with  cows  of  higher  production;  the 
addition  of  more  laying  hens;  or  the  development  of  turkey  enterprises -on 
the  smaller  units. 

If  the  income  on  the  smaller  units,  such  as  the  320-acre  cash-grain 
unit,   cannot  be  increased  to  provide  an  income  somewhere  near  that  of  the 
480-acre  general  farm  unit,  it  may  be  necessary  for  the  planning  groups 
to  lower  their  sights  somewhat,  and  redefine  the  amount  of  income  needed 
to  provide  an  adeauate  family  income. 

Probably  the  most  severe  problem  area  of  the  county  is  Area  IV.  This 
will  probably  be  the  next  area  in  which  desirable  adjustments  in  the  in- 
dividual organization  of  the  present  farming  units  will  be  considered  by  the 
county  land  use  planning  committee.     Area  IV  has  a  high  acreage  of  idle 
tracts  of  land,  a  large  degree  of  tenancy,  an  excessive  acreage  of  culti- 
vated land  which  should  be  regrassed,  and  a  large  amount  of  tax  dclinauoncy. 

In  developing  desirable  farm  organizations  in  the  remainder  of  the 
county,  it  will  be  necessary  to  consider  the  available  resources  of  the 
county  in  the  light  of  the  farm  population  now  .living  there,  or  serious 
repercussions  may  be  expected.     Some  variations  of  the  pattern  developed 
here  should  be  expected  as  the  Land  Use  planning  Committee  and  the  County 
Agricultural  .^gent  continue  their  work  throughout  the  other  areas.     But  the 
approach  is  generally  applicable  and  could  be  used  by  other  counties  that 
are  planning  similar  work. 
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SUPPLEMENT./  RY  TABLES 


Table  10.  -  Distribution  of  ferns  by  size,  Pard  County,  No.  Dak.,  1900,  1910, 
1920,  1925,  1950,  end  1935 


cres 

[  190Q 

!  1910 

;  1920  ; 

19 

25 

1930 

1935 

:  JMo  •  Pot'. 

i'  -  . 

Pet 

.  No. 

Pot . 

No. 

Pet. 

No. 

Pet . 

No.  Pot 

99  &  loss 

30  2 

83 

3 

61 

2 

96 

151 

6 

181  7 

100  -  174 

1,385  83 

893 

32 

521 

20 

5C2 

21 

408 

15 

473  17 

175  -  259 

i         30  2 

251 

9 

218 

8 

216 

8 

187 

7 

167  6 

260  -  499 

176  11 

1,215 

43 

1,327 

50  1 

.,280 

47 

1,171 

44 

1,226  44 

500  -  999 

41  2 

339 

12 

457 

18 

494 

18 

626 

24 

626  22 

1000-o-ver 

8 

25 

1 

59 

2 

67 

2 

119 

A 

X 

111  4 

Total  ferns : 

1,670  100 

2,811 

100 

2,643 

100  2 

,705 

100 

2,  662 

100 

2,784100 

Bureau  of 

the  Census ,  C 

ens us  o 

f  th 

3  United 

States : 
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,  and 
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United  States 
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Table  12,  -  Average  .yearly  prices  per  bushel  of  principal  crops,  No.  Dak., 

1C10  -  1939 


Year  j 

Wheat 

!     Flax  \ 

Oats  ! 

Br  r ley 

[  Potatoes 

Dollars 

Dollars 

Dollars 

Dollars 

Dcllc  rs 

Dollars 

1910 

.97 

2. 41 

•  .38 

.50 

.62 

.68 

1911 

.  88 

2  .46 

.38 

»74 

.72 

.89 

1912 

.•87 

1.72 

.40 

.66 

.67 

.66 

1913 

.74 

1.48 

•  .28 

.40 

.48 

.40 

1914 

.86 

1.-35 

.34 

.41 

•  .59 

.59 

1915 

1.44 

1.-62 

•  .38 

.50 

.92 

.46 

191.6 

1.18 

2.02 

.36 

.61 

.93 

.81 

191? 

1.-88 

2. -86 

.56 

•  .96 

1.57 

1.66 

1918 

2.03 

3. '60 

.73 

1.04 

1.77 

1.07 

1919 

2.25 

4.40 

.64 

n  9 
%zl  c, 

1.33 

1.14 

1920 

2.26 

3.-50 

•  .71 

1.02 

1.54 

2.44 

1921 

1.13 

1.52 

.25 

.37 

■  .94 

.86 

1922 

1.02 

2.09 

.26 

.37 

.66 

.70 

1923 

.90 

2.34 

.29 

■  .41 

■  .53 

.44 

1924 

1.12 

2.18 

.37 

.55 

.70 

.54 

1925 

1.42 

2 .44 

.33 

.60 

■  .91 

.  8o 

1926 

1737 

2.06 

.30 

.45 

•  .68 

1 . 76 

1927 

1.-20 

1.94 

.37 

.58 

.82 

1 .06 

1928 

1.-03 

1.-95 

.38 

.60 

■  .87 

.51 

1929 

.-99 

2. -46 

•  .34 

.44 

•  .78 

•  69 

1930 

- 

;73 

2.12 

•  .26 

•  .34 

•  443 

1.20 

1931 

•  i  ■  -' 

1.22 

.16 

.21 

.20 

.70 

1932 

• 

t  ;40 

.95 

.12 

.19 

.20 

.30 

1933 

:  ;55 

1*30 

.18 

•  .24 

•  .38 

.45 

1934 

:  ;83 

ii€2 

■  .36 

•  .48 

•  .53 

.60 

1935 

:  ;87 

1.48 

.53 

•  ±o 

•  o  o 

1936 

>("'Q 

;              •  ^  O 

-27 

•  44 

.50 

,80 

1937 

:  1.12 

ism 

.34 

.54 

•  .74 

.94 

1938 

:  ;66 

1;64 

■  .19 

.33 

•  .36 

.42 

1939 

:  .60 

1*64 

•  .21 

.29 

•  .29 

.5J 

Average 

:  1:08 

2.02 

•  .35 

.52 

.73 

.82 

Average 

1/  ' 

:  .92 

1.79 

.30 

.45 

•  .61 

.71 

l/  1910-39  average,  war-time  prices  for  the  veers  1917,  1918-,  1919  and  1920, 
excluded . 


Fuller,  O.M.  and  Willard,  Rex  E. ,  Prices' of  North  Dakota  Farm  Products, 
Bull.  232,  1929,  and  Brown,  Willard  0.  snd  Miller,  Cap  E.,  Supplement  to 
Bull.  232,  1937  ( Fiincc graphed ') ;  1937,  1938  and  1939  figures  furnished  by 
Brown,  Fill' rd  0.  and  Ettesvold,  F.  S.j  No.  Dak.  Agr.  Exp.  Sta.,  Fargo,  No.  D 
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Table  13.  -  Average  yearly  prices  of  livestock  and  livestock  products.  No.  D'-k,, 

1910-1939 


:  Cattle,  : 

Eogs;  : 

Sheep.  : 

Lamb e  : 

v-'ool  - 

:  But fc(  r-  : 

'  Year- 

:     per  : 

ocr  •  : 

oer  : 

per 

:    fat  icr 

ickons 

por 

:     cwt .  : 

cwt  o 

cwt  V rv 

:-;lb.. 

:  per  .  lb .   :  per  lb .  t 

doz , 

:     Do  la 

Dc  1 . 

D  1  o 

Dol . 

C  j  1 . 

•  Dpi .  E 

ol . 

Dol. 

1910 

:  .  4.10 

7080  • 

4.80 

5..  80 

..21 

.27 

.  10 

.22 

1911 

:,  3.80 

5.80  ' 

4.00 

5.10 

•'.16 

.24 

.09 

.20 

1912 

•  -■  4.50 

6.40    .  • 

4.20 

5.4.0 

.  .16 

.26 

..10 

.22 

1913  • 

!.'  5.40 

7.10 

4.80 

6.00 

..16 

.27 

.  11 

.21 

1914 

:  5.80 

6.90  '. 

4.80 

6.20 

.16 

..26 

.11 

.21 

1915 

:.    5.50  : 

6.00  ' 

5.10 

6.60 

.  .20 

.26 

.10 

.21 

1916 

:.    6.00  ..  ; 

■7.80 

6.00 

7.60 

,  .26 

.30 

.11 

•  24 

1917 

.  7.40 

,  13.40.  ' 

8,60 

11.00 

,  .43 

.38 

.14 

.33 

19-18 

:,     8.40  /■ 

15.40  ' 

10.20 

12.80 

.  .56 

.16 

.36 

1919 

•  8.60 

15.50  ' 

9.20 

11.90 

'.  .48 

.52 

.17 

.40 

1920 

:  7.10 

12.20 

7.-0 

10.80 

.  ..32 

.56 

.17 

.44 

1921 

:  4.80 

.7.00,  ' 

*.t  •  2  0 

•6.50 

•  .  .17 

:  .35 

.14 

.30 

1922  - 

•  4.80 

,7.40:, ' 

5.40 

8.60 

.24 

.32 

.14 

.  25 

1923  ■ 

:     5.00.  \ 

6.20  : ' 

6.00 

'9.60 

•'.  .36 

.42 

.14 

.2b 

1924 

•  4.80 

6.40..  ' 

6.70 

10.40 

•7.A 

iOii 

.14 

.25 

1925 

:     5.10  ; 

10.00'''. 

.7.40 

11.80 

-  .36 

j  .40 

.14 

.30 

1926 

:  5.70 

11.00  ' 

7.20 

11.60 

-  .32 

.41 

.16 

.28 

192  7 

:  6.20 

8.80  " 

7.00 

11.10 

,  .30 

.43 

.16 

.26 

1928' 

:  8.20 

7.90  ' 

7.20 

11.50 

.  .35 

•  "x  5 

.16 

.27 

1929 

•  8.30 

8.70  ' 

7.20 

11.50 

-  .30 

:  .44 

.16 

.27 

1930 

•  6.60 

7.90" 

4 . 70 

7.80 

.  .20 

.32 

.13 

.22 

1931 

:  4.60." 

5.00' 

2.80 

5.60 

.12 

.24 

.11 

.15 

1.932- 

3  .  30  •  '. 

2.70' 

2.10 

4.10 

•  08; 

.16 

.08 

.13 

1933 

:     2.93  . 

2.82' 

2.22 

4.50 

*  .17; 

.17 

.06 

.12 

1934 

:  3.08 

3.34' 

2.53 

5.57 

.20. 

.22 

.08 

.16 

1935 

:  5.65 

.  7.80' ■ 

.  3.40 

6.83 

.18 

.27  ■ 

.12 

.22 

•1936 

!  5.44 

8.36' 

3.81  • 

7.85 

.  24. 

.31 

.12 

.21 

'1937 

:     6.60  " 

8.92' 

4.00  • 

8.48 

.28 

.32 

.12 

.20 

•1938 

:  5.93. 

7.07 

3.33  \ 

6.70 

.18 

.25 

.12 

.18 

1939 

6.30 

5.8(3- 

3.40  • 

7.30 

.20 

.23 

.10 

.14 

Average 

•  5.66*' 

7.91- 

8.22 

.26 

.33 

.12 

.24 

Average 

1/ 

5.32*- 

6.96- 

4.78  ■.' 

7.69  . 

.23 

.31 

.12 

.22 

1/  1910S 

39  r 

i  v.e  re  g  e ,  wo 

r-tirnc  pr 

'cos  for 

the  ye ■ rs 

1917, 

1918,   1919  s 

nd  1920 

excluded, 

Fuller, 

O.M. 

.  and  Fillr 

rd,  Rex  E 

. ,  Prices 

of  North 

Dakote 

F'.rm  Products,  Bull. 

232,  1929,. and  Brown,  Willard  0.  and  jailer ,  Cap  E. ,  Supplement  to  Bull.  232, 
1937  (Mimecgrcphcd) ;  1937,  1938  and  1959 .figures  furnished  by  Brown,  hillard 
0.  and  Ettesveid,        S.j  No.  Dak,  Agri  Exp.  St...,  Fargo,  No,  Dak. 
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Table  15.'-  Yields  per  harvested  acre  of  principal  crops,  Ward 

anil  MT  ir 

7\Tn       TV">  \r 
ri  O  .    JLM  K  « 

.  Year 

:A11  spr.   :  i 

<urum 

■  wheat       :  wheat 

]     Oat  s  \ 

Corn 

jBrrley 

Flax 

Pot r toes 
:  :Hav 

:       Bu  • 

Bu. 

Bu. 

Bu. 

Bu.  . 

Bu. 

'  BU. 

Ton 

loin  ! 

iy  iy  ; 

!          /  .3 

10.5 

21.6 

7.0 

3  .4 

ly^u 

o  *z 
i  O.O 

18.0 

22.5 

11.5 

u>  •  L 

56  .0 

iy  ci 

Q  O 
O  •  C 

Id  m0 

o  c  c* 

2b  .o 

14  .0 

id  o 

!b •a  ! 

8  / .  0 

1  y  c  c 

10  .  Q 

OOtU 

no  1 
28,4 

£  o .  U 

:b  .4  | 

98 . 0 

Lv  CO  ' 

7  D 

oU.U 

,9.0 

50. 0 

ly^'x 

lb  •  b 

lo .  U 

c^ .  b 

.  o  .  b 

92  .0 

i  y  c  o  > 

1'J .  b 

1  O*  r> 

1  I  .  (J 

1  /  •  U 

;  b  •  4  , 

68.0 

T  O 

1.2 

iy  6o  ! 

b  .4 

13  .0 

11.0 

12.0 

4.9 

73  .0 

0.  b 

iy<c  1 

14.3 

2o  .0 

18.0 

2  /  .b 

I  o  •  6 

128.0 

1.4 

ly^o  j 

j  15.8 

34 . 0 

19  . 0 

o  f  r\ 
21  .0 

■  o  •  y 

105..  0 

1.4 

"iron 

l  y  2  y  ■  : 

I  11.4  •    '  ' 

10.2 

19*5 

13.0 

15 . 7 

b .  1 

43.0 

1.0 

iy<50    '  : 

R '  7 

R  R 

14 .0 

19  .0 

10.5 

3.9 

lyol    .  : 

2.8 

3.2 

b .  0 

no  c\ 

12  .0 

'l .  b 

2  . 0 

30.0 

0.4 

T  o  ^  o 

ivoc  : 

7.0 

5.3 

lo  .  5 

1  i  .  b 

l^S  .  U 

O  >7 

b  —  .  J 

n  q 

1933  ■  : 

8.3 

7.8 

11.0 

15.5 

8.5 

3.i. 

68.0 

0.7 

1934  : 

3.6 

4.0 

6.8 

2.2 

6.2 

12.0 

'J  .4: 

1935 

.5.9 

10.3  - 

26.7 

18.0 

19. 2 

;  5.8 

90.0 

1.2 

1  Q36 

2.4 

2.9  . 

7  n 

6  0 

'  1.8 

47.0 

0  .5 

1937  j 

.  4.7 

4.3 

13.0 

16.5 

10.0 

•  1.6 

44.0 

n.  r 

5.6 

7.3 

19.9 

16.0 

ic  .  o 

9  f7 

52.0 

1.1 

Average  ; 

:  8.5 

,6.5  •  . 

.-   21 W 

17.0 

16.0 

I  '5.6 

69.5 

0.8 

Compiled 

from  Agricultural  Marketing  Service, 

1  . .  U-LC     ID  t 

-  Acres  cultivated 

e nd  uncult 

ivatod 

per  frrm  by  areas,  Fard 

County, 

No . 

1A  .  JS.  .  j 

1938 

"vera  ex 

size 

Ared 

■  Cultivated 

•  ^ 

cult ivat 

ed-;  ; 

of  farm 

- 

■  ■■  .Acres 

Percent  ■ 

Grcs  ..Percent 

Acres  C 

ercent 

I 

407 

'.'  75" 

13  7 

25j 

544 

100 

II 

288' 

•57  

215  .. 

^L.  ..  . 

503 

100 

T  T  T 
ill 

■  ■■  321- 

•  61 

206 

39; 

527 

100 

:  241 

41  v 

349 

59 

5.90 

100 

V 

:      371  . 

.  7.3 

138 

27j 

509 

100 

County 

344 

63 

199.  i ; 

37 

543 

100 

Compiled 

from  Agricultural  I 

dministration  records. 

o 

W 

Cj 
a) 
CO 


O 

o 

Q 


MO  <J<  CO  ul  H  O  CO 
C-  CXI  CJ)  CD  --H   3>  W 


tO  (O  H  ■  ,H  W  Jl  tO  W 
■  •••••*• 

CO    LO    LO    •  h  I — I   I    I   CO  ,H 


10  i>  lo    p  jv  <U3 

CO  CO   LO  LO    D  CX!  O  O 


OlNNHinct/CDCnC-lW 
CM  G)  CO  LO  -cP  CO  CO  CO  LO  O 


co  to  ,t-  o>  cn>  rH  in  t>  t>      co  cD>q)  •  l<  to  to 


C3COCOtOOCOCOLOOcO 
COoTint-COOCOCDt-LQ 
»»»*••••"•• 

CO   LO  LO 


CM   LO   CO   t-    CM   LO   LO  <dj  CO 

CO  O  CM  H  "0  3  LO  CO  O  t- 
.«•••••••* 

CO  CD  C-  rH  j  CO  O  H  CO  H 
r— I  r— I  CXI   CXI  1 — I   CO  I — I  I — I   I  I 


O  rH 


o  o  a 


CD  LO  O  O  13 

rH   LO  LO  LO 

•    •  *    ■  * 

o  o  "3   3  o 


J.  C-  'X)  0>  CO 
CO  CO     3  CO 


O  CO  lO  CO  ■      CM  ■  i  (O  lO  CD 
fr-  rH  CO  CO     3  O  LO-  CO  0)  CO 
»••••••••• 

HO.iDOHCOC-HLOt- 
HHHHNHHHHri 


CO  CO  --^  EH  CD    >  O  Itt  O  -5 

*  M  CM  CM  t —  C —  0>  -SO  GO 

.     .     •  «••••• 

D    D    D  O     0   rH     0   rH  D 


O 

ES 
■H 
-U 

o 
o 


CO  rH  CO  O  C-  O    O  'O 

O  O   O  rH  CO  O    O  3 


CM  LO  LO  Eh  C-   O  CO  LO  CD  CM 

t>  CO    10     ■  O  CO  rH  •  0  Gl  CM 

...  ....»• 

O  O  O  D  i — I  CO    13  :">  O 


r>  co  lo  a>  cb  t-  LO  LO  CX)  LO 
co  ■««  ::>  rH  -h  co  -.  h  co  co  cm 


•3    CM  rH 


o 

o 


+3 

o 
Ji 


rH   OS    ©   rH    EH  CO    O  CO 

CO  O  CTj  CM         (O  « 


O  O 


O 


O  LO  CO  fc-  rH  CO  O  D 
CM  CO  CO  O  ^  CM  LO  CO 

rH    O    rH    O   rH     DO  3 


t>  CM  CO  O  EH         W  CM  LO  CO 

LO  CM  rH  01  CO  ■  3  CO  CO  O 

■  •  '  •  ■  »•«•• 

rH  O  O  O  i   H     ^   H  H 


CJ5   rH    EH  LO   O    CJ    C  O  rH 

CO  rO    ■   co  CM  co  iO  3 


C3 

-H 


CD  CO 


LO  rH  CM 


rH  J> 


t-         O  LO    D   JJ  CO  CD   -.H  CO 

u  h  h  o  w  h  ^  t-- 
«•••••••** 

r-\  CM  <— I    ~3    ""•   1— I  1— I  O  rH 


iooortcocOLO>''<Lfjco 

LO   CM   rH   LO      ,H    -H   CO    CM    C- 1  rH 


O  CM  CM 


"3  CM   13   rH  O  CO 


3 


3 


O 


CD  rH  C-  CO  rH  O  LO  3 
[OHNOHCOOCM 

to     •     •  •••••• 

O  N  H  N  O  H  O    1>  LO 

-C 

C3 

m  o  o  cm.  is "  c-  *e»  •  lo  o 

^  H  CO  1 — I  CO  CM  CO  CO  CO 
»••••••• 

CM   rH    3   tO  rH  rH  O  CM 


COOWLOlOCOON 
IS   CO  rH  LO  LO  CO  O  O 
«••••••• 

CO   tO  CM  CO  CO  IO  CO  CO 


rH    CO    O    CD   t>    CO   LO  rH 

co  co  c-  o-  co  co  O  to 


O    rH    rH   CM  CO 


O    3  LO 


CO  CM  CO  LO  CO   CO  LO  O 
1 — I  CO  CO  1 — I  C*-  1 — I  LO  '  ]H 
•  ••••••• 

CO    O    CM  1 — I   CM   t— I   rH  rH 


CO    CO   CC    <sH   O    CO   O  O 

cr;  co       o  co  co  o  co 


O 


-H  D 


CO   CO  CO   O  O  CO  O  LO 
CO   CO   CO   J'  1 — I     .'CO  r"H> 
•  ••••••• 

OOQOOOOO 


O  co  O  lo  lo  - ;  co  '0 
c—  co  .-co  • -h  c'O  co 
•  #•<•■»■•    •    •  • 

O   O   O    O  rH   O  O  O 


H  CD  W  LO  LO  CO  w)  W  "H  LO 
-5  .44  rH  O  CO  C-  LO  vH  LO  LO 


tO   O   rH  LO 


CO 


.3  CM  t>  Eh  O  -  O 
CO  CO  LO         CM  N  CM 


CO 

CO  't1 


C>J  CM 


CO  CO  1 — !  CO  CM  r — I 


CO  CO  O  LO  LO  CJ)  CO  CO  o 
LO  t-  LO  O  IS  CD  CO  1— 1  CO  CM 
«••••••••• 

rH  LO  rH  t-H  «*   •      •  H  CM  CM  CO 


rH  CO  LO  CO  O  CO  O  CD  t"-  CO 
LO  tO  rH  LO  LO  CO   CO  rH  LO  CO 


LO 


CM  CM 


CO  O 


Eh  CO 


LO  CO  O  CO  CO 
rH  O  CO  LO  -i1 


CO   CM    O  rH 


O  >  rH  O   13  Eh  lo  co  v; 

1 0  CO  LO  O  t>  rH  CO  C* 


CO 


O  13  O  Eh  LO  O  O  CC  rtt~ 
CO  LO  t-        H  \'l  H  H  S  CM 


J    O  rH 


1>  o 


LO  O  EH  O  D  lo  CD  CO  CO 
O  CO       CO  co  to  o-  -h  C 


CO 


1 — 1  c—  co  co 

LO  CO  LO  t- 


H  CO    "  3   X.H  CM 

H    CO    t>"    rH    *  H 


CO  CO 


CO 


CO  1 — 10.  0  CM  CO  CO  CO  1 — I  C  O 
CM  CM  CM  •  0   tO  CO  CO   CO  rH  •  jH 


N  H  CO  W 


r — I   10   CM  tO  '  3 


CO  CO  CO  ' -H  ..H  rH  03  O-  CO  CM 
•rjH  CO  CO  rH   03   tO  CM   lVs  C'l  O 


CO  U 


CM 


CO  C)  t-  CM  CO  ^  LO  CO  H  H 
1 — I  3  ID  CD  %H    0:  t-  O  CO  H 


rH   CM   vOi  1 — I   CM  CO 


rH  CO 


CO  OO-.-jHrHCOrHC-LOCD 
CO  CO  <c,H  CI  O  CO  CO  CO  CM  LO 

rH    "3  CM  O  CM  O  H  H  CM  rH 


O-  CO   25  CO  O  LO  LO  Eh  -  ^  CO 

CM  CM  CO  LO  CO  CO  CO  1 — I  CO 

•  •••••• 

rH  13     '-■    O    O   O   rH  '3  rH 


CO  'H  LO  CO  1 — I  3  P>  0  CO  J 
LO  rH   O  O    CO  CM   CO   E-    rH  CO 


"1  13 


LO  CO  LO  O  LO  LO  O  O  CO  CM 
13  LO  LO  LO  tO  CM  <HH   CO  VgH  CM 


CM   CO  «sJH  LO  CO  L>-  CO  o3 

G)   03  03  CT>  03  O0  kj}  03 

cccocococoaococo 


OrHCMCO-^LOC9t>C003 

OOOOOO  .0000 
Ci  03  G3  C~)  G)  03  03  03  OS  03 

rHrHr-HrHrHrHrHrHrHrH 


3  i — I  CM  CO 


LO  to  C-  CO  03 
.  rH  rH  rH  rH  rH 
G5  03  0  0)00)0)0  O) 
^-ir-ir^r-ii—\r-ir-ir-ir-{ 


CV 

tuO 

C  £ 

•H  O 

S  CO 

O  CTJ 

U  CD 

O  CO 


H 


o 

CD 

O 


P 
o 
O 


-p 

CD 
CO 


to 

2 


>~3 


3 

»"3 


'4 


Ph 


,0 

CO 


*~3 


CO 

CD 
c-; 
o 

H 


COM^tO^tOCOLOOH 
CDCOCOOCOHLOfOOCO 


looocvcocololocdcd 

COc>-COt>-l>-OcOCOt>-LO 


LT  O  CO  CO        W  ^  Oi  CO  ^ 
H 


CO  t>  sj<  <st*  CO  CO  CV  CO  CO  CD 
t>  CO  01  xtf  O  CO. si4  CO  CO  CO 


CO^r-ir-tOWcOOC-cX) 

H  H 


CO  CO  CO  o  to  to  to      cv  .0 


COOO^LOOCOrHtOCT) 
H  H  CV  rH  H  H  H  c-  <-| 


O  t>  CO  LO  00  O  O  lO  O  C- 
LO  H  CO  CO  CO  CV  CO  W  i — I  LO 


HCVG^'^OOC^^lOtO 
HHHH       H  HHH 


W  W  to  W  H  cn  W  H  W  CO 

O  O  O  CTJ         LO  CV  LO  LO  O 


OOHOOOOOOO 


CO^tOLOWL^OOpCO 

1— l  c-  co  lo  o  H  co  co  e\i 


0000000000 


LO  LO  lo  cd  lo  h  o  o  o 
o  o  o  01  cv  co  cv  co  o  o 


O  O  CO  o  o  o  o  o 


o 


CO  1 — I  CO  CO  O  W  [~-  LT  O  CO 

«s}<  lo  to  lo  cx^-o-.o  *-v  lo  o 


ooooohooho 


COO^OL^LO^^COCO 
CO  C-2  CV  O  O  O  O  LO  H 


OOOHCVOOHOH 


LOOWOHtOClWOH 


O  O  CV  O  O  O-O  H  rH  O 


MOO^WOKJHLOH 
HO-^r'LOtO'OCOCOHCO 


rl  ^  H  H  H  W  Cvi  O  O  H  r- 1  C\i  O  O  r— I  O  1— I  CV  O  O 


L>  O  LO  CO  O  O  CO  <s^  H  O 
HL>!>HO[>-t>COOH 


OH^[Or^HCOr^^CO 
OcOCOCO^CVO-OcOO 


CVOHHHOCVCOCVO 


O  CD  CD  DO  CD  O  LO  CO  CO  CO 
C\2  "-^  O-  to  CO  O  .^r1  O  ^  ^ 


HtOHOOHOHHco 


O  CD  tO  CD  CD  O  CV  1 — ICOi — I 
CO  O-  CO  1 — 1  O  CV        CO  CO  C- 


rl  W  K  W  H  rl  O 


CO  o 


1 — I  CD  O  1 — 1  CO  CO  CO  0-  CO  CO 
CO  CD  O  O  O-  LO  O  CO  CO  1 — 1 


OH  CO  CvJHC-O.HCVH 


O-  LO  CO  CO  LO  CD  O  H  CD  CO 
OCOO-^<^CDl>-(D<*CV 


CO  CV  tO  CO  st1  CO  CV  CV  to  H 


LOCDCOCDC--OIOOCOCD 
OW       «  CO  LO  o  cn  IO  r! 


^H-sfHC^HH  co  CVtO 


OOCOLQtO^-^tOOCVLO 
<^  CJ  ^  H  w  -00  W  ^  ^  (O 


O  1 — I  CV  1 — I  O  O  CV  LO  1 — 1  SO 


t>LOLOCOLOCO^t>CVfO 

ocoloo-^o-i>-coloco 


WHtO^OWrirlNH 


LO  OCDOOCOCOCDCV 
■vM         ^  LO  r|  CO  O  rl  O  CO 


OHOHHOOHOO 


O  O  O  O  LO  o 
O  CO  CO       o  O- 


LO  O  CD 
l>-  <3<  CV 


CVCVOOOCVHO 


HO^sTCVI>cO-srLOCO 
O^COW'JICOCOO^LO 


H  H  O  O  O  O 


000 


LO  O  CV  O  LO  O  LO  O  "sF 
CV  LO  H  ^  "st4  CV  CV  CV  r-\ 


OOOOOO  CO  000 


O  LO  C-  CV  O  O  CD  O  rH  CV 

COOHHHCOCOHLOLO 


OO  CV  OOOOO 


o 


o  O  tO  LO  o 

CD  tO  CV  1 — I 


CO  O  o  o 


0000000000 


LO  LO  £>-  CO  H  £>  to  CO  O)  o 
OOcO^WCOcOH^tO 


OOOOO 


OOOO 


OOOOOOOOOO 


O  H  CV  HW  LO  CO  t>  CO  O) 
CV  CV  CV  CV  CV  CV  CV  CV  CV  C^ 
CD  CD  CD  CD  CD  C"3  CD  CD  CD  CD 
<-\r^r-{r-{r-\r-ir-\r-\r-{<-\ 


OHWCO^LOCOt>cOCn 
CO  CO  CO  CO  to  CO  CO  SO  CO  CO 
CDCDCDOCDCDCDCDCDCn 
t-\r-\r-(r-lr-\t-ir-ir-{r-\r*< 


H 


CO 

to 


CD 
O 


to 


o 


CD 
CO 


o 


H 


• 

CO 

P 

CO 

O 

• 

H 

Co 

Q 

CO 

P 

CD 

u 

• 

0 

H 

c 

H 

0 

H 

CO 

• 

•H 

to 

IH 

rj 

CO 

O 

0 

• 

G 

CV 

0 

M 

<H 

cb 

CO 

CV 

CD 

• 

03 

H 

H 

T3 

LO 

CO 

• 

• 

LO 

0 

CD 

H 

CO 

• 

H 

►"3 

nJ 

•> 

CD 

• 

01 

s 

0 

CO 

H 

CD 

Ch 

CV 

to 

Ol 

• 

CO 

•s 

.0 

H 

CD 

Ma 

0 

CO 

CH 

Fh 

CD 

0 

■p 

CO 

H 

nj 

p 

Cn 

H 

CO 

CD 

O 

ctS 

O 

-P 

-d 

f 

I 

O 

CD 

u 

L— 1 

P 

a-' 

•H 

1 

rHlcv! 

Un 

•d  <D 

o 

Eh 


-P 


hO 

•H 
<H  O 
H  -H 

0  MH 

CO  cm 
CO 


O 

o 

-p 

CO 

a) 
> 

•H 
hH 


W  ^  CV  (D 
CV  CO  O  O 
CV  to  o 


CO  W 

BO         rH  LO 


rH 


rH  CV 


rH  CO  CV  r-| 
rH         rH  tO 


st<  rH  CO 
CO  t>-  CO  Oi 

cv 


CO  CO  (O 

ooao) 

i — I  CO  CV  CO 


Hi 


^  lo  co  t>- 

co  o  to  w 

rH  H  tO 


CO  CV  CD 
rH         rH  tO 


CV 


CO  to  CO  CO 
rH 


CO  CO  H  C- 
rH  H  tO  CD 


to  CV  t>  CV 
CV  f?  ^  rH 


LO  CO  CO  i — I 
rH  tO  tO  CO 


CV  CO  ^ 
LO  i — |  CO  CO 

rH  CV 


O  tO  LO  CO 
rH  rH 


CV  rH  CO  rH 
t>  O  CV 
CV  H  ^ 


CD  LO  CD  O- 

cv      h  <tf 


H  H  to  lo 
«:  ifi  h 


O  rH  H  CO 


i — I  CO  LO  LO 
CO  LO  i — I  tO 
CO  CO  rH 


O  to  LO  CO 
O  rH  LO  CD 


CV 


CV 


O  CD  CD 
rH  rH 


rH  CV 


I — |  CV  tO  CD 


tO  ^  ^  rH 

H 


rH  rH 


^  CO  LO  CO 

rH  i — I  CO 


rH  O  -=H  LO 
rH  rH  CV 


^  ^  ^  CV 
rH  CD  tO  rH 


^  o  ai 


cv  ^  co  "sf1 

CV  ^  CV  CO 


H  LO  C-  tO 
CO  O-  LO  LO 
rH 


rH  CV  ^  [> 


rH  ^ 

iO  tO 


LO 


CO  t>  ^  CO 
rH  Lft  ^  rH 


CO  CO  H  CV 

^  to  o 


CV  CO  CD  ^ 
CV        CV  CO 


Hi 


£ 

cd 

CO 

I — I 

to 

CV 

CO 

cd 

CD 

u 

< 

•H 

o 

g 

CO 

cd 

LO 

CH 

N 

-p 

rH 

cd 

■H 

O 

CD 

a, 

o 

CO 

CO 

o 

ft 

o 

o 

1 

cd 

CJ 

CD 

o 

co 

<Ji 

T) 

H 

j3 

cd 

rH 

-p 

O 

o 

Eh 

i — i 

-  <10  - 


*  • 

•* 

r  , 
M 

CD 

> 

O 

to 

CD 

cy 

u 

O 

H 

crj 

CO 

CO 

o 

CO 

CO 

CO 

CD 

1 

u 

H 

o 

cv 

tS 

H 

H 

cv 

CO 

o- 

CD 

H 

1 

sh 

M 

1— 1 

o 

H 

CD 

LO 

*> 

H 

M 

■> 

H 

o 

CO 

co 

CD 

CO 

LO 

U 

cti 

1 

o 

CD 

rH 

Sh 

O 

<«! 

■vP 

•s 

CD 

-P 

O 
Eh 


O 

O  co 

<tf  CD 

I  u 

H  o 

ctJ 

CV 


O  ■  CO 

^  CD 

CV  !-i 

CO  cd 


CD 

u 

a 
-p 

2 

CD 


5h 

CD 


CD 
JO 

3 


CD 
I 


«  W  CO 
CV  CO  O  O 

cv  to  ^  O 


^  LO  CO  r> 

coonw 
H  H  to 


CJ  CO  ^  ^ 
LO  i — I  CD  CI 
rH  CV 


CV  rH  CO  rH 
O  O  CV 
CV  rH  --i1 


H  H  to  LO 
CO  LO  tO  i — I 
rH 


rH  CD  LO  LO 
CO  LO  i — |  tO 
^  CO  CO  H 
•\ 
CV 


CO  CO  CO  CO 
CD  CV  CV 

H 


to 


LO 


CO 
rH 


CD 
CV 


CV  CV 

co  cv  co 


CD  CV  i — I 
H 


O  CD  CO  O 
rH  H  CD  CD 
CV  CV 


CD  O  O-  LO 

CD  CV  CD 


^COH 
H  cv 


LO  CO  CD 
rH  rH 


ri  CI  tO  tO 
.V  rH  -sh 


CO  CV  O 
rH 


H  CD  H 
i — I  CV  LO 

H 


CO 
00 


CV  i — I  CD  CV 
rH  O  ^  CO 


CV  CD  H 

H  H  to 


CO  H  ^ 


CO  CO  to 
CV  rH 


H  CO  LO  ^ 


CD  rH  O  CD 
i — I  LO  O  CD 
rH  rH  CV 


CD  i — I  CO  CO 
CO  O  CD  CO 

H  cv 


O  CV  iH  CO 
I — I  CV  CV  LO 


CD  00  CD  LO 
CV  i — I  LO 


LO  rH  ^  O 

^  NO  CO 


LO   LO  CD  CD 
rH  CV 


o  o  to  o- 

CO  O  C-  si< 
CV  rH  «sh 


CO  CD  LO  CV 
CD  ^  CV  ^ 
rH  CV 


rH  H  H  CO 

cv  cv  ^  co 


cd  r>  co  cv 

H  H  W  CO 


i — I  CO  o  o- 

CV  CO  CO  00 


O  H  lo  co 

rH  (H  CO 


CD  O  CV  CO 
00       00  o 
rH 


co  cv  ^  ^ 

^  CD 


CO  CD  rH  O 
CV        CV  LO 


H  r>  co  ^ 
«tf      co  co 


co 

rH 


tO  rH 

CV 


CD  <■<  O  O 
CO  CO  CO  O 
i — I  rH  CV  LO 


CD  C\2  CD  O 
rH  CV  CO  CV 
CV        rH  ^ 


oS 
u 


■H 
aS 
Jh 
fciO 
I 

co 
aS 
o 


to 

1 

u 

o 

LO 

.  'H 

.-) 

CO 

CO 

i— I 

co 

CO 

CO 

CM 

LO 

rH 

CO 

1— 1 

o 

c-l 

CO 

CO 

LO 

CM 

CO 

CM 

CM 

rH 

CD 

O 

CM 

rH 

o  ■ 

> 

o 

CM 

CM 

i — 1 

CM 

CD 

^ 

rH 

o 

•• 

•• 

, — 1 

1 

co 

r— 1 

o 

u 

o 

■;H 

r>- 

CO 

to 

CJ 

i— 1 

,~J 

CO 

LO 

CM 

LO 

."3 

■  'A 

CVj 

G3 

o 

rH 

rH 

CM 

CM 

CO 

CM 

CO 

CM 

rH 

CO 

rH 

o 

t 

CO 

o 

CM 

CM 

rH 

i — 1 

CO 

^o 

1 

CO 

r— 1 

co 

vJH 

CM 

CO 

LO 

%4 

CM 

rH 

CO 

CO 

%H 

CO 

H 

O 

o 

rH 

rH 

CM 

CO 

CO 

<< 

i— 1 

CM 

rH 

rH 

LO 

CM 

CO 

•CO  ■ 

CM 

CM 

CM 

rH 

rH 

CO 

C- 

o 

•• 

1 

CO 

1— 1 

o 

o 

'73 

~5 

• 

CO 

0"J 

rH 

rH 

t> 

CO 

vjH 

LO 

O 

CO 

C- 

lo  : 

CD 

Sh 

to 

CO 

CO 

CM 

f— 1 

rH 

'-' 

CO 

CO 

CTj 

•7) 

■  H 
•• 

LO 

o 

i — 1 

i — 1 

CM 

i — 1 

'  '4 

1 

CQ 

rH 

0 

o 

LO 

vH 

CO 

LO 

"-'•J'1 

co 

LO 

LO 

CD 

CO 

CD 

CD 

rH 

CO 

LO 

• 

o 

u 

o 

rH 

i— i 

CM 

rH 

t-- 

tH 

CM 

o 

CO 

o 

rH 

CM 

rH 

co 

A 

~H 

•• 

o 

<^4 

CM 

rH 

LS- 

-J 

c- 

CM 

CD 

Is- 

Q 

..  i 

CO 

'ID 

rH 

o 

SH 

CO 

CO 

rH 

rH. 

rH 

CD 

CM 

CD 

CO 

0 

1 

'J4 

o 

'  rH 

■  CM 

-.' 

CM 

"H 

1 

U 

to 

i 

O 

o 

•>4 

LO 

o 

rH 

rH 

co 

CO 

i— 1 

CO 

C- 

'D 

C5 

CM 

rH 

> 

LO 

O 

CM 

CM 

CM 

CM 

CM 

rH 

CD 

CT3 

CO 

.1 

CO 

o 

o 
'  4 

LO 

CD 

rH 

rH 

C) 

CO  ■ 

CO 
n 

CO 

rH 

1 

o 

LO 

CT> 

■  H 

C\l 

vJ4 

CO 

O 

rH 

to 

O 

CM 

CTJ 

CO 

rH 

o 

S-i 

rH 

CM 

•iH 

CM 

rH 

CM 

rH 

rH 

CO 

vH 

CM 

o 

CD 

o 

CO 

CO 

rH 

LO 

CM 

■  CO 

[- 

CO 

to 

rH 

o 

o 

O 

CO 

CO 

O 

CO 

CO 

CD 

C3 

CD 

CO 

CM 

CM 

rH 

rH 

rH 

rH 

rH 

rH 

CD 

C- 

<< 

LO 

LO 
■• 

o 

CM 

CO 

LO 

rH 

CO 

1 

to 

rH 

C) 

CM 

CM 

I>- 

CM 

LO 

o 

CO 

CM 

CO 

CO 

o 

CO 

CO 

.— 1 

o 

OJ 

CM 

CM 

rH 

rH 

rH 

rH 

CD 

rH 

CO 

CO 

f-< 

i— 1 

CM 

co 

rH 

' 

■ 

.- 

LD 

o 

I 

co 

— I 

0 

o 

O 

rH 

o 

o 

to 

CO 

rH 

rH 

CM 

CO 

CM 

CO 

CO 

~J 

*H 

sH 

rH 

CD 

rH 

rH 

co 

CO 

CD 

CD 

CM 

o 

rH 

rH 

CM 

CO 

to 

o 

crs 

CO 

o 

rH 

a» 

CO 

CO 

co 

rH 

O 

o 

LO 

CD 

rH 

CM 

CO 

CO 

CO 

o 

I 

J*1 

o 

rH 

rH 

J 

CM 

T3 

O 

to 

KJ 

63 

TO 

-P 

ft 

ft 

ft 

o 

Cj 

O 

O 

a 

-p 

> 

Sh 

5h 

u 

^  i 

•H 

O 

5h 

O 

V 

o 

> 

-P 

ft 

O 

U 

•H 

rH 

CO 

o 

rC 

> 

X} 

10. 

-P 

O 

CO 

O 

-p 

O 

o 

rH 

o 

U 

CO 

Co 

1  1 

o 

o 

o 

Cj 

o 

<H 

«H 

O 

*-  *HJ 

o 

-p. 

<H 

ft 

r* 

-P 

-p 

rH 

o 

o 

rH 

-p 

rH 

o 

rH 

rH 

rH 

Cj 

Cj 

CJ 

CO 

rH 

rH 

Cj 

i) 

o 

o 

d 

o 

rH 

Cj 

Cj 

Cj 

O 

o 

O 

-P 

+3 

-P 

rH 

CH 

s 

-P 

rH 

rH 

-P 

-p 

rH 

o 

O 

o 

C.; 

•H 

rH 

Cj 

-P 

O 

cj 

O 

o 

O 

ft 

ft 

tH 

o 

d 

cq 

Co 

lh 

o 

Eh 

1— 1 

ft 

Eh 

Eh 

EH 

CO 
S 

u 
© 

■H 
f 

d 
P-. 

C 

d 


o 

O  CO 

p  CO 

CO  CD 

0  rH 


*  d 


o 

I 

A  •» 

ra  >i 
d  -P 

O  El 

•»  o 

i-H  O 

Gj 

U  T3 

©  Sh 

S3  td 


O  rH 
Cm 

d 
•»  0 

0 

•H 

CO 

>> 

rQ 

cl 
o 

•H 

-P 

CC 

SI 
•H 

EJ 

d 

o 

p, 
o 
rH 
o 

CD 
bfj 
d 
U 

0 
> 


CM 
0 

rH 

rO 

03 
Eh 


•H 

d 

I 

CO 

d 
o 


1 

5-. 

0 

CO 

CM 

CM 

O 

CO 

CO  LO 

CD 

o 

o 

LO 

LO 

H 

U 

o 

LO 

CM 

CM 

CD 

rH 

CO 

rH 

LO 

CO 

> 

o 

LO 

LO 

rH 

rH 

^ 

CO 

CO 

*  * 

rH 

CO 

1 

0 

CD 

CD 

LO 

CO 

i — 1 

•>f 

O  CO 

o 

rH 

CO 

CO 

LO 

CM 

CD 

rH 

rH 

o 

S-. 

CO 

CD 

CM 

rH 

i-H  rH 

rH 

CM 

CD 

t>- 

«H/I 

i-1 

CO 

■  o 

CM 

CO 

o 

CO 

CO 

CO 

r-H 

CO 

co 

*  * 

*  " 

to 

1 

0 

o 

CO 

00 

CM  rt* 

LO 

rH 

O 

CM 

CO 

CM 

i — 1 

o 

u 

co 

CO 

i— 1 

rH 

CM  rH 

rH 

CO 

LO 

rH 

CO 

CO 

CO 

C\i 

o 

CM 

CM 

i — 1 

r-H 

CO 

D 

D> 

*■ 

*" 

CO 

1 

0 

LO 

CM 

£>■ 

CTi 

c~ 

CO 

1 — 1 

i — 1 

t~ 

CD 

c— 

O- 

Is 

rH 

o 

CO 

CM 

o 

i— 1 

rH 

v^ 

co 

CM 

o 

co 

o 

rH 

CM 

CO 

rH 

LO 

LO 

«3 

•  * 

*• 

CO 

1 

0 

CO 

CO 

CD 

CO 

O-  i — 1 

CO 

i — 1 

CM 

CD 

t — 

CO 

CO 

rH 

o 

5-i 

CM 

CO 

LO 

1 — 1 

1 — 1 

CM 

o 

«* 

o 

O 

rH 

rH 

CM 

rH 

CO 

CM 

CO 

0 

o 

$-1 

CM 

CO 

CM 

CM 

CM  -sjl 

i — 1 

i — 1 

CM 

co 

LO 

r-H 

.CD 

1 

o 

CO 

CO 

rH 

i— 1 

rH 

LO 

CO 

o 

CM 

rH 

rH 

CO 

1 

rH 

0 

CO 

o 

CM 

CM 

CD 

i — 1 

CD  CM 

CO 

O- 

rH 

«Hh 

1 — 1 

CO 

CO 

rH 

r-i 

0 

fn 

LO 

CM 

LO 

rH  JO 

rH 

C— 

CM 

CM 

CD 

CO 

CO 

CO 

t> 

O 

CM 

CM 

i — ( 

i — I 

LO 

cO 

i — I 

CO 

o 

"  ■ 

rH 

CO 

CM 

LO 

t>- 

o 

CO 

CM  C3 

rH 

^  ^ 

o 

CD 

CO 

CO 

CM 

LO 

C>- 

1 

0 

LO 

CM 

to 

^i'  co 

1 — 1 

CO 

to 

1 — 1 

CM 

o 

CM 

rH 

o 

u 

CM 

CM 

rH 

LO 

CO 

CO 

CM 

CO 

o 

C-- 

CO 

** 

CO 

i — 1 

CO 

1 — 1 

o 

CO  LO 

** 

to 

CO 

CD 

LO 

CO 

o 

1 

o 

0 

i — 1 

LO 

CM 

CO 

i — i 

C  J 

CD 

LO 

LO 

CD 

LO 

i— 1 

U 

rH 

rH 

CO 

CM 

CD 

ID 

CM 

o 

LO 

t>- 

<1 

•  • 

*• 

CO 

1 

0 

rH 

CO 

CO 

CO 

CO  CD 

t- 

LO 

LO 

LO 

CM 

CO 

.  CD 

rH 

O 

rH 

LO 

CM 

rH 

rH  CM 

CM 

CM 

LO 

LO 

;  cd  •  . 

o 

CO 

o 

i — 1 

i — 1 

i — 1 

CO 

1 — 1 

«HH 

LO 

I 

CO 

rH 

o 

0 

CO 

LO 

CO 

CM 

c- 

CO  c- 

rH 

rH 

CM 

CO 

CO 

o 

Si 

CO 

r-l 

o 

CM 

rH 

rH 

r-l 

r-H 

CD 

•HH 

<< 

o 

1 — 1 

rH 

rH 

CO 

CO 

0 

rH 

LO 

CD 

CO 

LO  CM 

1 — 1 

i — 1 

CO 

CO 

CO 

o 

CO 

o 

LO 

LO 

i— 1 

rH 

o 

c — 

i 

o 

rH 

1 — 1 

o 

CM 

T3 

0 

CO 

CO 

co 

T) 

•P 

P-I 

P-I 

pj 

0 

Cj 

o 

o 

O 

P 

<> 

Sh 

U 

h 

■H 

O 

Jh 

0 

o 

o 

> 

-P 

0 

•H 

i — l 

CO 

Pi 

c~t 

x> 

'O 

_p 

0 

o 

CO 

o 

-p 

0 

0 

rH 

O 

u 

u 

CO 

rH 

CO 

0 

o 

t* 

o 

o 

0 

4 

d 

o 

O 

P 

05 

O 

te.-P 

«H 

-P 

-P 

r-H 

0  0 

rH 

rH 

o 

rH 

i—t 

rH 

d 

d 

d 

CO 

rH  rH 

■8 

0 

d 

0 

r-H 

C5 

d 

0 

O 

d 

p 

P 

P 

U  rH 

0 

-P 

rH 

rH 

-P 

-P 

P 

rH 

o 

o 

O 

c 

CJ  -H 

r-H 

? 

.  d- 

o 

T3 

d 

O 

O 

O 

Em 

E-< 

o 

o 

PQ 

CO 

■EH 

En 

rH 

fx. 

Eh 

Eh 

Eh 

-  43  - 


CO 

Sh 

J« 

«H 

0 

6 

■S 

-p 
1 

-p 

to 

CD 

d 

d. 

•H 

o 

o 

O 

-p 

o 

CO 

o 

1 

t> 

•H 

CO 

i— 1 

CO 

C7> 

rH 

•H 

Co 

• 

S-< 

C3 

O 

CO 

■ 

c3 

o 

O 

■i 

*» 

i— 1 

>> 

d 

-P 

d 

d 

o 

0) 

o 

hO 

u 

o 

C5 

© 

*» 

IS] 

r— 1 

•H 

i— 1 

CO 

d 

>> 

© 

-p 
I 

•p 

as 
ft 


o 
o 
+> 

CO 
© 


1 

Ih 

co 

CO 

CO 

CM 

Q 

LO 

vj  ■ 

HH 

CD 

CM 

p 

C7i 

t  f\ 
U  J 

LO 

CM 

LO 

-  li 

CO 

LO 

CO 

Q 

CD 

I 

Q 

LO 

CO 

rH 

i — | 

o 

CO 

CO 

" 

•• 

rH 

rH 

w 

r-. 

D 

- 

CO 

t 

CO 

*, 

o 

p  , 

iv 

1 

1 

1 

u) 

t  ^ 

co 

CM 

CO 

LO 

LO 

CO 

i — | 

CO 

C\2 

o 

LO 

CO 

CO 

, — i 

CO 

lO 

CO 

[>- 

CO 

«• 

,  ) 

co 

LO 

W 

o 

i— i 

o 

r-. 

LO 

LO 

r— 1 

LO 

CO 

o 

^ 

LO 

CO 

rH 

CO 

CO 

CO 

CO 

* 

rH 

1 — 1 

CO 

o 

CO 

H  rH 

CO 

CO 

rH 

rH 

rH 

CO 

CO 

c- 

rH 

1 

CO 

CO 

rH 

, — 1 

CO 

»— u 

CO 

rH 

1 

CO 

i—) 

0 

CO 

t-  60 

CO 

i-H 

CD 

O 

o  c- 

O 

CO 

rH 

o 

C7> 

CO 

j 

i. 

CO 

CO 

CO 

CD 

lO 

LO 

CD 

CO 

CO 

, — 1 

Q 

CO 

Q 

, — 1 

CO 

CO 

CM 

* 

,  ^ 

, — 1 

1 

CD 

CO 

o 

t>- 

CO 

on 

LO 

o 

LO 

H 

o 

o 

CO 

CO 

LO 

O 

LO 

o 

C"0 

,  J 

1 — 1 

CO 

CO 

SP 

00 

r^. 

CO 

1 

CO 

r— 1 

o 

O 

co 

CM 

LO 

CO 

CO 

CO 

CM 

r-» 

rH 

o 

C>- 

LO 

LO 

o 

LQ 

CO 

CM 

to 

CM 

CO 

LO 

, — i 

ISO, 

•H 

GO 

tB 

■ — 1 

CO 

H! 

CO 

1 

CO 

(  1 

r— \ 

{J 

CO 

e. 
M 

, — | 

LO 

CO 

CO 

LO 

C —  LO  CD 

cO 

0> 

LO 

CO 

o 

CO 

J 

■ 

lo 

O 

CO 

CO 

CM 

CO 

CM 

CO 

CO 

CM 

CO 

[>. 

~*| 

1 — 1 

CO 

CO 

HH 

|  - 

o 

W 

o 

o 

r—l 

i— 1 

LO 

t- 

LO 

LO 

rH 

CO 

CO 

LO 

CO 

CO 

rH 

lO 

co 

i— I 

rH 

CO 

rH 

rH 

rH 

rH 

CO 

CO 

rH 

o 

rH 

rH 

rH 

CO 

w 

a 

CD 

r— 1 

o 

CM 

rH 

CO 

CM  rH 

CO 

O- 

CO 

LO 

CO 

CO 

o 

rH 

CM 

CM 

CM 

rH 

CO 

C3 

LO 

LO 

1 

o 

rH 

D 

CM 

0-j 
o 

u 
o 


II 


CO 

o 
-p 
X  a 
lj  -p 

rH  O 

P-H  ft 


CO 
PL, 
O 
Sh 
O 

rC 

LO 

d 
o 

rH 

Crf 
-P 

o 

tH 


c 
u 

o 
o 


>^+3  C_ 
O     O  rH 


CO 

o 
o 

o 
o 

Cm 


(0  rH 

O  CO 


d  -p 
WHO 


CO 

P-, 

o 

o 

T3 

O 
O 
CH 


d 
-P 
o 

rH 


TO  Cj 

H  Ch 


a 

T3  -P 
O  Cj 
-P  > 

d  -h 

>  -p 


d  d 

-P  -P 
o  o 

rH  Eh 


d 
o 

Eh 


1 

Sh 

co 

CO 

CO 

0 

CD 

OO  CO 

CO 

O 

CM 

CO 

0 

O 

CO 

CO 

i-H 

) 

O 

CO 

CO 

J> 

CO 

CO 

LO  rH 

CO 

rH 

LO 

CO 

C— 

co 

rH 

CO 

> 

SH 

CM 

00 

rH 

H 

CD 

■st1 

rH 

CO 

O 

O 

rH 

rH 

I — 1 

rH 

1 

to 

cj 

O 

0 

CO 

r*+ 

CD 

LO 

00 

CO  to 

c- 

rH 

to 

t- 

rH 

O 

t- 

CO 

O 

o 

CO 

Sh 

O 

CO 

CO 

CM 

00 

LO  to 

rH 

LO 

LO 

t>- 

05 

"J4 

Sh 

4 

CO 

•  • 

O 
.  t-» 

CM 

CO 

rH 

UJ 

CO 

CO 

w 

1 

CO 

6 

rH 

,-H 

0 

O 

[>- 

rH 

O 

LO 

LO  i-H 

to 

a> 

to 

-~0 

CM 

■•J1 

LO 

a> 

Sh 

Cj 

O 

CO 

Sh 

LO 

rH 

■  i>- 

Csl 

_H  CO 

CM 

CM 

cO 

CO 

cj 

u 

LO 

C— 

O 

rH 

rH 

rH 

CO 

CD 

<H 

CO 

g 

... 

0. 

>J 

■J 

o 

1 

CO 

LO 

CD 

lo 

CO 

DO 

LO 

CM 

rH 

CM 

CO 

to 

LO 

CO 

O 

rH 

0 

O 

rH 

rH 

to 

rH 

CO  rH 

a> 

r>- 

0 

OD 

CO  h/ 

43 

O 

CO 

Sh 

rH 

rH 

CM 

rH 

co 

LO 

O 

0 

'-*H 

t> 

•  • 

•  • 

•  H 

co 

i—l 

1 

0 

LO 

CD 

to 

a> 

LO  <sH 

CM 

rH 

CO 

CO 

c- 

CM 

^ 

O 

rH 

0 

Sh 

CD 

03 

rH 

rH 

rH  rH 

rH 

o- 

CM 

rH 

CO 

0 

O 

CM 

rH 

CO 

t  H 

Co  co 

CO 

•»  CD 

CO 

rH  rH 

Cj 

1 

0 

Sh 

rH 

LO 

OO 

CM 

LO 

LO 

CO 

CO 

CO 

CO 

CD 

Sh  •> 

O 

O 

LO 

LO 

rH  rH 

to 

rH 

rH 

CO 

O  • 

C\2 

■ 

rH 

rH 

£j 

uD  « 

1 

u 

CO 

• 

rH 

0 

O 

LO 

rH 

CO 

O 

O 

-  H  LO 

O 

CM 

LO 

CM 

rH 

"SI4 

%4 

CO 

£  0 

CO 

t> 

Sh 

CD 

OO 

rH 

CO 

CO 

CO  rH 

co 

CO 

CO 

rH 

CJ1 

CO 

•h  Js; 

CO 

0 

O 

vNH 

LO 

rH 

rH 

rH 

O) 

si1 

HJ 

Cj 

Sh  •> 

«• 

rH 

O 

•  -P 

1 

ca 

V44 

O 

■vH 

a> 

CO  CO 

CO 

CM 

rH 

CM 

O 

CD 

to 

rH 

0 

Q 

OO 

OD 

rH 

rH 

00 

CM 

CO 

co 

co 

0 

w  3 

CM 

CO 

Sh 

OO 

OO 

rH 

LO 

CO 

CO 

C.i  O 

C- 

CO 

O 

0  0 

•H 

.. 

Sh  TD 

O  Sh 

Sh 

1 

w 

to 

O 

1— 1 

LO 

to  c- 

rH 

rH 

co 

0 

LO 

to 

ol 

to 

LOIf— 1 

0 

0 

CO 

rH 

00  rH 

rH 

CO 

as 

CM 

CM 

CO 

1 

CO 

Sh 

CM 

CO 

v^H 

CO 

CD 

fSi 

LO 

O 

co 

■H  ' 

'  Cj 

CO 

»■  O 

1 

CO 

CD 

■  to 

CO 

O 

O")  LO 

rH 

rH 

CO 

rH 

0 

rH 

>, 

rH 

0 

O 

en 

0 

rH 

rH 

rH 

CO 

n^H 

to 

LO 

O) 

O 

CO 

Sh 

rH 

00 

to 

rH 

SJ4 

LO 

O 

sd 

0 

■H 

-p 

1 

CO 

co  to 

LO 

•gH  LO 

rH 

CO 

v+l 

CO 

LO 

rH 

CD 

C-j 

H 

O 

O 

CO 

rH 

Sj4 

rH 

CO 

CO 

rH 

CO 

CO 

rH 

ts) 

«-H 

O 

Sh 

rH 

rH 

CO 

co 

•r-i 

CM 

O 

d 

■  cj 

to 

Sh 

co 

CO 

CTJ 

to 

*o 

CO  t*- 

to 

CO 

LO 

CO 

CO 

LO 

CO 

O 

1 

O 

0 

CO 

C- 

rH 

CO 

to 

LO 

CO 

O 

-jM 

Sh 

rH 

rH 

Ph 

CM 

O 

0 

Sh 

O 

S3 

to 

T3 

Cj 

O 

Sh 

W 

CO 

to 

-p 

0 

Ph 

Ph 

Pj 

O 

> 

O 

O 

O 

jp 

Sh 

U 

Sh 

Co 

•H 

O 

Sh 

0 

O 

O 

|> 

-P 

1 

O 

Sh 

•H 

rH 

co 

Pn 

,C 

t> 

£3 

T3 

-P 

• 

co 

O 

-p 

O 

0 

rH 

O 

Sh 

CM 

U 

Cj' 

rH 

w 

O 

0 

52 

O 

CO 

O 

O 

Cj 

O 

c; 

<H 

Cm 

O 

Cj 

>5-P 

«H 

Ph 

Q 

-p 

rH 

0  0 

rH 

-P 

Sh 

rH 

O 

rH 

r-j 

rH 

1— 1 

X 

C  1 

Sh 

co 

rH  rH 

J^J 

u 

0 

I 

as 

0 

rH 

Cj 

Cj 

rO 

0 

O  cj 

-P 

Sh 

-p 

(h  rH 

CH 

0 

-p 

rH 

rH 

-P 

4> 

-P 

Cj 

rH 

O 

O 

Cj 

Cj  *H 

rH 

0 

T3 

0$ 

O 

O 

O 

EH 

1 

&  Pn 

Eh 

O 

O 

CO  ^h 

CO 

En 

g 

EH 

rH 

&H 

LH 

Eh 

Eh 

-  45  - 


o 
o 
-p 
co 
<d 
►>' 
•i-i 
►J 


Ph 

o 
rH 

CO 


OT 

1 

1 

!m 

o 

• 

rH 

Q 

rl 

o 

OJ 

o 

CO 

LO 

o 

rH 

CTJ 

o 

to 

■  O 

j> 

o 

rH 

LO 

CO 

CO 

CM 

CO 

CO 

rH 

O 

CM 

O 

CXI 

t> 

ET3 

or 

CO 

roc 

rH 

o 

o 

rH 

CO 

G> 

rH 

CO 

CO 

O 

CM 

CO 

[- 

"vj* 

CD 

co 

co 

h 

LO 

rH 

CD 

rH 

CXJ 

rH 

rH 

CO 

c~- 

rH 

O 

CXI 

a 

CO 

o 

CXI 

CD 

CO 

o 

•H 

O 

-P 

LO 

CO 

i-H 

CO 

LO 

CO  ' 

CO 

CD 

Cj 

i 

to 

rH 

CX] 

rH 

CO 

CO 

rH 

sH 

LO 

CO 

rH 

d 

rH 

S-H 

rH 

O 

o 

rH 

rH 

rH 

CD 

"h4 

CXI 

CD 

-P 

CC 

CX! 

fn 

CO 

CO 

CO 

to 

to 

t> 

O 

<? 

•H 

•H 

pi 

I 

to 

CD 

rH 

o 

LO 

o 

rH 

CO 

CO 

to 

'  o 

rH 

o 

o 

LO 

co 

CM 

CO 

CXI 

CO 

■  CO 

O 

CD 

i— 1 

CO 

LO 

o 

^  H 

nt 

co 

o 
E; 

1 

o 

o> 

CO 

CXI 

CD 

CO 

CO 

o 

CO 

O 

O) 

G5 

rH 

o 

CXI 

CO 

rH 

rH 

CXI 

o 

OJ 

CM 

to 

o 

o 

1 — 1 

CXI 

.  to 

CvS 

■HH. 

•r~. 

r& 

CO 

■=3 

o 

CO 

CO 

CO 

(X) 

CO 

e-- 

rH 

CO 

rH 

.  i-H 

CXI 

to 

CO 

CO 

rH 

rH 

LO 

rH 

o 

CO 

CO 

rH 

1 

o 

o 

rH 

rH 

C.1 

O 

CX) 

tur; 

IS  H 
o   o  cJ 


Ph 
O 

rH 

O 

w 

C3 
Q 


-p 

o 


to 

Oh 

O 

rH 


to 

Ph 

o 


rH 

o 

O 

o 

o 

rH 

> 

xs 

lo 

CO 

o 
o 

o 

a 

o 

C-5 

<hH 

Cm 

<Vh 

Oh 

o  o 

r-H 

-p 

Jh 

rH 

o 

W. 

rH  rH 

Cj 

o 

o 

o 

d 

O 

rH 

hP 

Sh  rH 

<hh 

o 

s 

-P 

rH 

rH 

C5 

a;  »H 

rH 

CO 

Cj 

ot 

r 

T3 

d 

O 

m  m 

Eh 

£h 

rH 

'O 
o 
-p 

d 
> 
•H 
-P 
rH 

O 


Cj 
-P 

O 
Eh 


O 
-P 

CO 

<. 

•H 

-P 
rH 

o 
G 
3 


:  a 
-p 
:  o 

Eh 


l-p 
!  o 

'Eh 


CO 

O 

O 
£ 

c! 

C.J 


Jh 

O 

O 

to 


CO 

DO 

Gj 

■H 

Co 

• 

CJ 

co 

oJ 
o 

• 

o 

n 

lyj 

O 

•* 

O 

>1 

-P 

-P 

to 

El 

o 

J> 

O 

•H 
(— 1 

O 

T3 

o 

to 

> 

1— 1 

o 

U 

Cj 

"aO 

O 

O 

tS) 

•H 

to 

>> 

£ 

O 

•H 

-P 

Cj 

CO 

•H 

c.i 

O 

a. 

o 

o 

o 

Ci 

• 

to 

CM 

0> 
C 
Eh 


Ph 

o 
u 
co 


1 

to 

C-- 

i— 1 

o 

O 

co 

CO 

co 

b 

O 

<S 

I 

to 

CM 

i— i 

o 

to 

CO 

CO 

CM 

c— 

CO 

o 

1 

co 

CO 

1— 1 

o 

o 

CM 

CO 

CM 

CM 

id 

LO 

o 

o 

•H 

Cj 

M 

>-. 

ci> 

1 

CO 

i— 1 

O 

o 

to 

o 

to 

SL« 

o 

CO 

LO 

1 — 1 

Co 

'H 

o 

1 

to 

rH 

o 

o 

o 

o 

S-. 

o 

OJ 

o 

rH 

•• 

to 

1 

o 

o 

Oj 

o 

rH 

LO 

CM 

o 

1 

to 

o> 

rH 

o 

o 

CO 

> 

u 

rH 

CO 

o 

o 

"A 

1 

CO 

1— 1 

o 

o 

t>- 

CM 

CO 

Sh 

C- 

0- 

CO 

o 

*H 

•• 

•• 

1 

CO 

rH 

o 

o  . 

to 

CM 

u 

rH 

LO 

c- 

o 

C> 

k> 

■  3 

o 

o 

-P 

1 

CO 

CO 

rH 

o 

o 

o 

O 

to 

CM 

> 

LO 

o 

UO 

•H 

•• 

•• 

1 

to 

rH 

o 

o 

'>}' 

o 

u 

CO 

CM 

o 

CO 

CO 

1 

o 

o 

o 

CM 

CM 

o 

CM 

CO 

to 

CO 


CO 

o 

CM 


CM 


CO 


o 


CM 

to 


Oj  CD  CM  O  LO  LO 
rH         «H  rH 


%H  CO  rH  Oj  rH  -H  C» 
rH   rH  CM 


o-  o-  lo  DO       ■.;<  lo 


c-      D—  lo       <s  c^ 


VgM  <H  tD  CM  CM 


tr- 
lO 


to 
o 


CO   tO   CO  LO 


o 


CO 


to 

rH 


rH  LO 
C-  CM 


rH  CO 

:tj  co 


'  0  CM 
rH  -j< 


rH  O 


•J1  c- 

to 


O 


to 

CO 


to 

LO 


to 

CO 


CO 
CM 


CO  <tfl  CO  CO  CO  O 
CM  CM         rH         ■■;■<  rH 


C"~  CO  v.'1  to  co  to 
i — I  i — Ir — I  CM  rH 


rH  Ol  CM  03  Oj  rH 
CM  i — I  ( — I  rH 


CM  rH  t—  CO  vH  vH  %H  <H 


rH  v-H  t-  CO  CO  CO 
rH  rH 


Oj 


C-  Oj 


CM 

to 


to 


00 


LO  CO 


co 

LO 


Cvj  tO 


to  CO 


O0 


to 

Oj 

LO 

CO 

CO 

to 

o 

•V 

rH 

Oj 

rH 

o 

<o 

rH 

CO 

CO 

L~- 

GO 

LO 

i>~ 

LO 

CO 

CO 

CM 

to 

CO 

CM 

o 

CJj 

00 

CO 

CM 

rH 

O 

o 

o 

o 

to 

to 

CM 

rH 

CO 

LO 

Oj 

o 

O- 

rH 

rH 

CO 

to 

Oj 

rH 

LO 

CO 

C~ 

o 

rH 

t> 

t> 

00 

to 

a 

CM 

LO 

t>- 

O 

o- 

t>- 

co 

rH 

CM 

s}< 

to 

t> 

to 

O 

O 

rH 

to 

.  <tf 

to 

rH 

t> 

o 

CO 

to 

rH 

CM 

to 

o 
to 


-p 

c  x 

o  o  c 


to 
P-J 
o 

o 

to 

'« 
o 


Cj 

+3 
O 
Eh 


>^-P 

O    O  H  +1 

S3    13  H  H  cj  O 

Ih  4J    i-,  rH  Ch  O 

O    Cj  Cj 


CO 

Ph 

o 

Jh   O  O 

O  +J  o 
H    to  O 

rH 

O  CJ 


O  O  CQ  g  •  .-,  00  Eh  S 


to 

Ph 
O 

O 

o 
o 

1*4 


CO 

-p 
o 

Eh 


O 

Q  rH 
rH  rH 

M  tH 


T3 

o 
-p 

Cj 
|> 
•H 
0-3 
rH 

o 


■P 
o 

Eh 


T3 

O 
-P 

Cj 

i> 


o 
Eh 


CO 


a 

-P 

o 

Eh 


-  47  - 


rH 

TO 

d 

O 

u 

o 

sd 

■H 

o 

-P 

c 

o 

o 

c 

■H 

d 

CO 

bC  CO 

o> 

rH 

CO 

o 

• 

Cj 

o 

o 

o 

• 

-p 

o 

to 

^< 

o 

> 

»i 

•H 

>> 

i— 1 

-P 

G 

U 

o 

5 

Cm 

o 

to 

Ph 

U 

o 

faO 

O 

M 

SI 

•rH 

d 

CO 

O 

>> 

JO 

o 

p. 

ccS 


d 

CD 

CD 
CO 


o 

CO  > 
CO  o 


o 

CM  CO 
O-  CO 


to 

rH 

O 

a 

CO 

CM 

LO 

t> 

o 

i 

to 

i — i 

o 

o 

o 

LO 

o 

i 

cs 

i— i 

o 

u 

o 

o 

CM 

O 

O 

o 

oo 

to 

1 

u 

rH 

CO 

> 

o 

CO 

o 

to 

rH 

o 

a 

00 

CD 

C-4 

[— 

CO 

o 

o 

O  co 
<  LO 


CM 


o 


CO 

o 

o 

o 

u 

o 

CO 

O 

o 

OJ 

o 

CO 

p- 

o 

o 


CO 

CM 

CO 

f— 1 

t-  CM 

to 

o  to 

CO 

%j4 

oo 

t> 

i-H 

t— 1 

rH 

LO 

CO 

LO 

CM 

r-1 

<r$| 

CO 

n 

rH 

r— 1 

co 

co 

LO 

'-"J4 

to 

i— t 

c- 

co 

o 

r-H 

rH 

rH 

CO 

LO 

CO 

CO 

o  o 

LO  i— I 
CM 


,i  m  h 


CO 

o 

o 

«  H  CO 

CM 

CO 

o 

1— 1 

CO 


CO  VjH 


CM 
CD 
CM 


LO 
LO 


O 


o 


tO  CD  CO  CO 
CO  CM  CO  CM 


CM  LO  Cj  O 


LO 


o 

CM 


O         CD  O  CD  >=jS 


to 

PL, 

o 

o 

to 

d 

O 

-P 

rH 

Cj 

X 

d 

O 

o 

d 

-P 

c~ 

w 

Fl 

To 

a 

>;.U  CS 

O'  O  H 

to  H  H 

+3     U  rH 

Cj    Cj  •H 

O  cq  S 


LO 

CO 

i — 1 

LO 

LO 

CO 

CO 

i — 1 

CM 

CO 

CD 

CD 

co 

rH 

i — 1 

LO 

CD 

CO 

• 

1 — 1 

CO 

o 

CM 

C — 

CD 

CO 

CM 

LO 

O 

C 

CD 

i — i 

LO 

o 

co 

^ 

D*- 

o 

o 

co 

CO 

co 

CO 

CM 

rH 

•r . 

rH 

o 

rH 

o 

CM 

CO 

-p 

to 

CO 

CD 

Cj 

-p 

CO 

•H 

O- 

i — i 

OV- 

05 

CD 

LO 

co 

rH 

CD 

CO 

£ 

CM 

CM 

-P 

OD 

LO 

CO 

CM 

vJH 

CO 

c~- 

o 

CD 

rH 

O 

CO 

CO 

£ 

CM 

rH 

CO 

CO 

OD 

CO 

LO 

CD 

O 

T3 

CO 

rH 

o 

rH 

rH 

rH 

cj 

rH 

C5 

•P 

r-H 

o 

13 

•H 

O 

to 

to 

T3 

-P 

EX 

P. 

O 

o 

o 

> 

£3 

*H 

d 

■H 

Sh 

o 

o 

o 

> 

-P 

o 

0 

u 

•H 

rH 

CO 

Ch 

T3 

-P 

O 

Ch 

b 

-p 

0 

o 

rH 

O 

i-H 

to 

O 

o 

C3 

fj 

O 

T3 

o 

fx, 

O 

ff) 

O 

|2 

> 

rH 

-p 

f~, 

(— 1 

O 

rH 

rH 

rH 

•  H 

o 

o 

O 

d 

O 

rH 

d 

d 

gj 

P^ 

d 

£ 

-p 

rH 

rH 

-P 

P 

-P 

£ 

o 

13 

o 

o 

O 

o 

UO 

Eh 

s 

Eh 

1 — 1 

Eh 

Eh 

o 

-  48  - 


Table  24.  -  Average  crop  organization  by  si 

ze  for 

cash-arc 

in  farms, 

-rca  V, 

Ward  County,  No 

.  Dal:., 

1933^ 

:  0- 

:  241-  : 

401-  : 

561- 

:'  721- 

:  881- 

Crop 

:  240 

:  400  : 

560  : 

720 

:  330 

:  over 

:  Acres 

A  ore  s 

A  cr  c  s 

..  ores 

Acre  s 

Acres 

Yflioat  1 

:  90 

153 

223 

308 

380 

430 

Rye 

:  5 

2 

21 

10 

18 

45 

Flax 

4 

20 

Total  cash  crops 

:  95 

155 

240 

318 

495 

Corn  '■ 

3 

4 

7 

4 

2 

16 

Oats 

4 

6 

12 

5 

IB 

26 

Barley 

5 

9 

4 

10 

17 

Millet 

5 

9 

7 

16 

18, 

19     '  \ 

Alfalfa 

1 

4 

1 

Sv;cct  clover 

2 

6 

4 

19 

Tcmc  pasture  • 

Other  feed  crops  • 

1 

2 

4 

5 

6  ■ 

Total  feed  crops  : 

12 

23 

47 

38 

74 

84 

Idle  : 

19 

74 

06 

99 

109 

145 

Fallow  : 

11 

7 

27 

43 

31 

39  •  i 

Total  cultivated  : 

137 

264 

408 

498 

612 

76j"  ".; 

Totv.l  uncultivated  : 

33 

61 

02 

145  • 

199 

43?  ) 

Total  acres  ; 

160 

325 

490 

643 

811 

1,202  ': 

Compiled  from  Agriculture  1  / d justnent  Administration  records! 
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Tabic  26.  -  i 

ivcragc  farm 

organization  a 

nd  cctir. 

rated  annuel  receipts  and 

ex- 

ponses  for  a 

320-acrc  cash 

grain  ft 

.rm,  I. rev,  1,  Fard 

County, 

No  •  Da 

Crop 

Organiz 

at  ion 

Yield 

Pro-  : 

Oper- 

:Fecd 

Sale  s 

Crop 

,  Acres  : 

per 

due-  : 

ator  1  s 

:  and  i 



:  Price 

acre 

-  tion  : 

s  fra  re 

:  s  Cod 

j  mount 

:pcr  bu. 

:Valuc 

Bu. 

Dol . 

Dol. 

Y-hcat 

!  100 

9  bu. 

900 

675 

145 

:  530 

.75 

398 

Rye 

!  30 

9  bu. 

270 

202 

30  : 

172 

.52 

on 
89 

Barley 

25 

19  bu. 

475 

356 

3G2 

Oats 

20 

22  bu. 

440 

330 

268 

62 

•  28 

17 

Millet 

:  15 

1  T. 

15 

15  , 

15 

Sorghum 

10 

2  T. 

20 

20 

20 

Summer  fa  Hot 

Garden  : 

1 

Total  crop- 
land 

Native  pas- 
ture 

Fc  rmst  oa  d 

Total  Acres' 


255 

50 
15 
520 


Liv 


took  Organization 


Livest cok 


No. 


iorn 


Used 
in 
I  omo 


: Product  ion 
:  per 
:  Unit 


[ales 


.mount  :Price  ;  Valu 

:pcr  lb:  N 


Forses 
Milk  cows 

Calves 
Yearlings 
Sows 
Pigs 

Cihickens 


215-  200  lbs.  B.F 
lbs.  B.F. 


1  kept  1/ 


5  4  1  kept  lj 

50    150    2/  200  doz.     6  cozen 

60  h^ns     50  kept  1/ 


1  ©  1,100 
985  lbs.  E.F. 

3  %  625  lbs. 
1  ©  400  lbs. 

100  doz.  eggs 
60 


Dol. 

.04 
.30 

.06 
.04 

.15 
.50 


Dol. 


44 
296 

112 
16 

15 

30 


Cont  inued 
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Tabic  26.  -  Average  farm  orgr nization  and  estimated  annual  receipts  and  'expenses 
fcr  a  320-a'cre  cash'  grain  farm,  urea  1,  Trard  County,.  No.  Dak,  -Cont'd 


It  era 


Amount 


Cash  expenses 
Cash  rent 

Interest  en  t7  of  inventory,  $?2,042  @  6%  (Borrowed) 

Taxes. 

Feed  purcihnsed 
Seed  purchased 
Livestock  purchased 
Thrashing 
Twine 

Re  pa  i  r  s  on  f  a  r  m  me  ch  i  n  e  r  y 
Tr-  ct  or 
Feed  grinding 
Automobile  for  farm  use 
Breeding  fees 
Medicine  and  veterinary 
Hired  labor 
Non-cr.  sh  expenses 

Deprecietion  on  mn chinerv 
Depreciation  on  automobile 
Depreciation  on  trrctor 
Interest  on  operator's  equity  ($1,021  @ 


*/*) 


Total 


Dollars 

37 

•  61 

:  20 

30 
.  18 
15 
151 

•  24 
30 

142 

26 
170 

13 
5 

20 

65 
80 
33 
41 


762 


219 

981 


Summary 


Item 

/•mount 

Dollars 

Income  from  crops 

504 

Income  from  livestock  and  livestock  product: 

Gross  cash  income 
Cosh  expenses 

Net  cash  income 
Non-cash  expenses 


513 

1,017 

762 

255 
219 


Labor  income 

3/ 

t  36 

Ajj/i  payments 

180 

Total 

i  216 

l/  Retained  to  replace  :  ged  breeding  stcci  sold. 
2/  Purchased. 

3/  Income  for  labor  and  management  of  the  farmer  and  family.. 
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Tabic  27.  -  Recommended  fr. 

rm  organization 

and  est ima ted  a n 1 

■  ua  1 

receipts  and 

ex- 

*pc  n  s»c  s 

for  a  '  x 

u0~a ere 

c_. sr.  ,p.r... 

xn  i^.riu, 

■  rard 

County,.  No. 

Dak. 

Crop  Org:?. 

nizr tion 

:  Yield 

^  ■  p  r -Q  -  .  .  . 

•  Oper-.. 

: Feed  : 

Sr  les 

-  GfcapJ  

:  ijQj?os 

:  per 

:  due-  : 

at  or ' s 

:  a  nd  : 

Amount   : Price  i 

Value 

:  /ere 

s  "t  icn  -■"{ 

rA  are 

:Seed  : 

:pe.r  bu: 

Bu.  Dol. 

Dol. 

TTseat               ,.  '  : 

155 

9  bu. 

1,395 

1,046 

105  : 

061 

.75 

646 

Rye 

t  40 

9  bu; 

360 

2  70 

•40  : 

230 

.52 

120 

Barley  : 

50 

19  bu. 

950 

7x2 

"197  : 

515 

.35 

130 

Oats 

20 

22  bu. 

440 

330 

170  : 

160 

•  2  0 

45 

•J     DU . 

7R 

O  i 

52 

1.00 

94 

Millet 

15 

1  T. 

15 

15 

15  : 

Fa  1 1  ovr 

:05 

Total  cropland  : 

3"00 

Native  pasture 
Native  hay 
Farmstead 

Total  Acres 


65 
10 
'25 

450 


Livestock  Organizat icn 

Livestock 

:    No.  ;:  Born 

Used       :  Production.. 

:        in      is"  per 
Pome       :  Unit 

S£  les 

Amount         : Price   : Value 
!                         : per  lb: 

Cons 
Calves 

Yearlings  ; 
Chickens 

2                       "300-          150  Ibs.B.F. 

Ibs.B.F.  : 

2 

2     '  1 
50      150  2/       200 ''do'z.    '6  'dozen  ' 
65  hens  50  kept  l/ 

Dol.  Dol. 

1@  700  lbs.         .06  42 

•  100  do'zV  -eggs  .  .15  15 
60                      .47  28 

Cent  inued 
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Tabic  27.  -  Recommended  farm  organization  and  estimated  annual  receipts  and  ex- 
penses for  a  4.j0-acre  cash  grain  farm,  Area  1,  r*ard  County,  No*  Dak. 

Cont  *d 


It  en  Amount 


  r  ,■-,;-•.-«•  -  n   "  ^  Dollars 

Cash  Expenses 

Interest  on  J  of  inventory,  AJ1,652  @  6%  (Borrowed)  50 

Taxes  15 

Feed  purchased  21 

Seed  purchased  1(J 

Livestock  15 

Combining  '•  150 

Repairs  on  farm  machinery  •            40 - 

Tractor                       _  119 

Automobile  170 

Breeding  fees  4 

Medicine  and  veterinary  3 

1  ired  lob or  45  657 
Non-cash  expenses 

Depreciation  on  machinery  100 

Depreciation  on  automobile  JO 

Depreciation  on  tractor  50 

Interest  on  operator's  equity  (&C26  @  4$)  33  263 


Total  920 


^  Summa  ry 

•  Item  Amount 


Income  from  crops  1,005 

Income  from  livestock  and  livestock  products  G5 

Gross  cash  income  1*170 

Cash  expenses  657 

Net  cash  income  513 

Fon-cash  expenses  263 

Labor  income  3/  250 

AAA  payments  ~~  270 

Total  520 

l/  Retained  to  replace  a  red  breeding  stock  sold. 
2/  Purchased. 


3/  Income  for  labor  and  management  of  tic  farmer  and  family. 


KLTFODOLOGY  AND  8 COPE  OF  THE-  STUDY 


The  ""arc!  County  Land  Use  Planning  Committee,,  in  December  1939,  re- 
quested technical  guidance  fron  the  Bureau  of  Agricultural  Economics. 
Tic  request  pas  for  aid  in  developing  recommendations  for  suitable 
sizes  and  types  of  ferns  for  the  different  areas  within  tlho  county. 

To  provide  background  material,  representatives  of  the  Bureau 
assembled,  compiled,  and  prepared  for  presentation  material  that 
would  aid  planning  groups  in  dotcrmi nir.g  desirable  farm  organizations 
for  desirable  economic  units  in  the  different  typc-of-farming  areas 
within  tie  county*     Tie  deta  on  organization  of  individual  farms 
wore  collected  largely  through  a  "".p. A.  Project,  sponsored  by  the 
Forth  Dakota  Extension  Service  and  the  port!  Dakota  Experiment 
Station.    A  reproscntat ivo  of  the  Bureau  of  Agricultural  Economics 
developed  a  procedure  for  the  work,  and  furnished  technical  guidance. 

Information  showing  trends  in  agriculture  was  obtained,  and 
included  data  on  rainfall,  prices,  crop  acreages,  crop  yields, 
livestock  numbers,  percentage  of  farm  tenancy.     Other  historical 
information  was  obtained  from  the  agricultural  census. 

Additional  data  obtained  from  the  files  of.thc  (ra.rd  County. 
Agricultural  Adjustment  Admini st rat i en )  consisted  of  material  per- 
taining to  the  size  of  each  farm,  acreages  of  cropland,  acreages  of 
pasture  land,  and  the  legal  description  of  farming  units.    A  map 
showing  the  gcograply  of  crop  and  noncrop  land  was  developed  from 
the  aerial  me ps  of  the  "ward  County  Agricultural  Adjustment  Administration. 
The  farm    organization  of  each  farm  was  entered  in  condensed  form 
on  individual  cards*     (This  made  possible  the  making  of  numerous 
arrays . ) 

Because  of  tic  close  relation  of  economic  problems  to  soil, 
a  map  showing  soil  type  and  one  showing  soil  topography  were 
developed  from  the  Soil  Conservation  Service  survey  of  erosion  con- 
diti  ns  for  "  a.rd  County. 

The  farm  organization  data  used  in  classifying  farms  by  type 
wore  obtained  from  t'  e  files  of  the  (Tard  County  Agricultural  Adjust- 
ment Administrat ion  Office)  and  ti  e  '  ard  County  Assessor's  Office. 
TMs  material  consisted  of  data  on  crop  organization  obtained  from 
ti  e  Af  ri culture  1  Conservation  files.    Data  on  livestock  organization 
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lad  been  obtained  fron  the  assessor's  office;  but  these  livestock  data 
were  found  to  be  too  inaccurrtc.  f or  use  in  classifying  farms  by  type. 
Therefore,  it  was  necessary  to  develop  a  classification  based  entirely 
upon  land  use  and  prop  organization.    Classifications  were  developed 
for  the  following  types  of  farms  based  on  land  use  &nd  acreages  of 
principal  crops;  stbch  ranches,  live-stock  farms,  general  farms,  cash- 
grain  forms,  cash-crop  specialty  farns ,  self-sufficing  farns,  and 
part -tine  farns.     Fams  v/cro  then  classified  according  to  their  pre- 
dominant type  of  cropping  system — that  is,  wl  ether  or  not  either  feed 
crops  or  cash  crops  constituted  60  percent  or  uoro  of  all  land  in 
crops. 

Stock  ranches  consisted  of  operating  units  of  more  than  1,000 
acres,  in  which  oO  percent  or  norc  of  'all  lend  was  in  native  grass. 

Livestock  fams  consisted  of  operating  units  in  which  loss  than 
GO  percent  of  the  acreage  was  in  native  gross,  and  in  which  the  only 
predominant  cropping  system,  was  feed  crops  and  livestock. 

Cash-cr -p  farms  consisted  of  operating  units  in  which  less  than 
CO  percent  of  the  total  acreage  was  in  native  grass  and  in  which  the 
predominant  cropping  system  was  cash  crops.     Cash-crop  f r rms  were 
then  divided  into  cash-grein  farms  and  cash-crop  specialty  farns. 
The  farns  in  which  40  percent  or  more  of  the  crop  acreage  was  devoted 
to  production  of  specialty  crops  were  classified  as  cash-crop  specialty 
fams  and  the  remainder  as  cash-groin  farms. 

General  farms  consisted  of  operating  units  in  which  less  than 
00  percent  of  tie  ocreoge  wos  in  active  grass  and  on  which  there  was 
no  predominant  type  of  cropping  svstem. 

Port-time  farms  consisted  of  farms  in  which  the  operator  had 
other  sources  of  income  of  a  nona gr icult ura 1  nature. 

Units  were  classified  as  self-sufficing  farms  wl en  it  appeared 
that  the  farm  was  devoted  almost  entirely  to  the  production  of  feed 
and  food  for  home  consumption. 

The  units'  of  less  then  1000  acres  with  <J0  percent  or  more  in 
grcss  and  which  did  not  meet  tie  above  classifications  were  divided 
on  the  basis  of  size  into  roaches    and.  livestock  f o res •    Units  aver- 
aging 700  to  1000  acres  were  classified  as  ranches  and  tfrose  of  less 
thr  n  700  acres  as  livestock  farms. 

On  forms  not  classified,  as  rrnches,  it  was  believed  necessary  to 
c  avert  the  pasture  rcrerges  to  their  equivalent  in  feed-crop  acreages 
insofar  as  grass  was  t  ble  to  replace  feed-crops.     This  conversion  factor 
was  developed  on  a  crop-report ing-dist rict  bo.sis  and  Was  the  ratio 
between  the  number  of  feed  units  produced  per  average  acre  of  cropland 
and  the  number  of  feed  units  produced  per  averr. ge  acre  of  native  grass- 
land for  that  district. 
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After  the  fr.ras  were  classified  by  type  they  were  napped  by 
appropriate  symbols  on  an  outline  nap  of  1  ard  County.    Through  the  use 
of  this  nap,  it  was  possible  to  draw  boundary  lines  delineating  areas 
Br.ving  farm  organizations  of  a  similar  nature. 

The  delineation  of  the  county  into  five  type-cf- faming  areas 
provided  a  basis  for  c  closer  analysis  of  the  economic  and  physical 
conditions  of  farns  in  eac?  arcr.,    An  analysis  of  the  soils,  t~p\;rap}y, 
type  and  size  of  farns,  tenure,  and  average  farn  organization  of  each  size 
group  within  the  predominant  type  groups  has  been  made  for  each  area. 

Average  farm  organizations  on- an  acre  and  a  percentage  basis, 
IVave  been  calculated  for  the  principal  size  groups  for  each  type  class 
found  in  the  specific  areas.     The  tables  on  average  frra  organizations 
will  facilitate  the  development  of  farm  budgets  by  planning  groups. 
It  is  expected  that  sue'    material  v/ill  aid  planning  groups  in 
developing  farm  budgets,  in  that  it  serves  as  a  guide  for  practical 
farm  planning  within  the  area.     These  tables  show  the  difference  in 
farm  organization  between  the  different  size  groups  and  size  of  farms. 

Two  meetings  with  one  farm  planning  group  have  been  held  in 
'r"ard  County  by  farmers  living  within  type-cf  faming  Area  I.  The 
county  agent  acted  rs  chairnan  with  the  representative  of  the 
Bureau  of  Agricultural  Economics  acting  in  the  capacity  of  a  technical 
assistant.     Three  bu-Zgtts  were  developed  at  the  two  meetings.  These 
consisted  of  a  220-acrc  cr  sh -grain  fern,  a  4:>0-acre  casl- -grain  farm, 
and  a  400-acre  general  farm.     The  assistance  already  given  in  the 
develop:  ent  of  farm  budgets  will  place  the  agcirt  in  a  position  to 
carry  on  the  work  in  the  remaining  areas.     Ti  e  material  used  in  1  rca 
I,  and  additional  material  included  within  tlis  report,  will  be 
used  in  developing  fa m  budgets  for  t>e  other  areas  of  the  county. 

It  is  expect ed  that  other  counties  in  Nortl'  Dakota  will  use 
similar  methods  in  developing  form  budgets.     Possibly  different 
data  or  additional  background  notorial  will  be  needed  when  coping 
witl   tl-e  specific  problems  of  the  ether  counties.     It  is  alnost 
impossible  to  develop  a  stereotype  to  fit  all  rroas,  because  in- 
dividual problems  of  end    county  must  be  considered. 
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